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ADVERTISEMENT. 


X 


After  an  mterval  of  more  than  twenty  years,  I 
venture  to  present  to  the  public  a  Second  Volume 
on  the  Philosophy  of  the  Human  Mind. 

■ 

When  the  preceding  Part  was  sent  to  the 
press,  I  expected  that  a  few  short  chapters  would 
comprehend  all  that  I  had  further  to  offer  con*- 
ceming  the  Intellectual  Powers ;  and  that  I 
should  be  able  to  employ  the  greater  part  of 
this  Volume  in  examining  those  principles  of  our 
constitution,  which  are  immediately  connected 
with  the  Theory  of  Morals.  On  proceeding,  how- 
ever, to  attempt  an  analysis  of  Reason,  in  the  more 


Tl  ADVERTISEMENT. 

strict  acceptation  of  that  term,  I  found  so  many 
doubts  crowding  on  me  with  respect  to  the  logical 
doctrines  then  generally  received,  that  I  was  forced 
to  abandon  the  comparatively  limited  plan  accord- 
ing to  which  I  had  originally  intended  to  treat 
of  the  Understanding,  and,  in  the  mean  time,  to 
suspend  the  continuation  of  my  work,  till  a  more 
unbroken  leisure  should  allow  me  to  resume  it 
with  a  less  divided  attention. 


Of  the  accidents  which  have  since  occurred  to 
rietard 'my  progress,  it  is  unnecessary  toj  take  any 
nDftiee^lierei'  'T  allude  to  liiem,  merely  as  an  apcK 
logy  for  those^d^fects  of  method,  which  airei  the  iia* 
tural,  and  perhaps  the  unavoidable  consequences  of 
the 'frequent  interruptions  by  which  the  train  of 
my><thoughtS' has  been  diverted  to  other  pursuits.- 
Such  of  iiny  rieadekw  as  are  able  to  judge  how  very 
lirgeia  ^oportion  of  m^  materials  has  been- the > 
finiit^of  ray  own  meditations  ;.  and  who  are  aware 
of  the  furtive  nature  df  our  reasonings  concerning:? 
phenomena  so  ■  £ar  removed  from  the  perceptkois^ 
of  Sense;  ^ivitti 'easily  conceive  the  difficulty  Lniust 
occasionally  bare  experienced,  -  in  diecyphering  the 
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sh^ -aiid  slight  hints  6ii  these  topics,  which  I  had 
committed  to  writing  at  remote  periods  of  my  life ; 
«id  stitt  .more,  in  recovering  the  thread  which  had 
»t  :fit«t  cii»inec%ed  them  together  in  the  order  of  my 
iresearchesJ ' 


1  have  repeatedly  had  occasion  to  regret  the 
tendency  of  this  intermitted  ainl  irregular  mode  of 
4iOBiposilion^  to  deprive  my  speculations  of  those 
advantages,  in  point  of  continuity,  which,  to  the 
vtniost  of  my  power,  I  have  endeavoured  to  give 
them^  But  I  would  willingly  indulge  the  hope^ 
that  this  is  a  blemish  more  likely  to  meet  the  eye 
of.  the  author  than  of  the  reader ;  and  I>  am  con- 
fident, that  the  critic  who  shall  honour  me  with 
a' .sufficient  degree  of  attention,  to  detect  it  where 
iimay  occur,  will  not  be  inclined  to  treat  it  with 
an.  undue  severity. 

A  Third  Volume  (of  which  the  chief  materials  are 
already  prepared)  will  comprehend  all  that  I  mean 
to  publish  under  the  title  of  the  Philosophy  of  the 
Human  Mind.  The  principal  subjects  allotted  for 
it  are  Language  ;  Imitaticm  ;  the  Varieties  of  Intel- 
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lectual  Character ;  and  the  Faculties  by  which  Man 
is  distinguished  from  the  lower  animals.  The  two 
first  of  these  articles  belong,  in  strict  propriety,  to 
this  second  part  of  my  work  ;  but  the  size  of  the 
volume  has  prevented  me  from  entering  on  the 
consideration  of  them  at  present. 

The  circumstances  which  have  so  long  delayed 
the  publication  of  these  volumes  on  the  Intellectual 
Powers,  have  not  operated,  in  an  equal  degree,  to 
prevent  the  prosecution  of  my  inquiries  into  those 
principles  of  Human  Nature,  to  which  my  atten- 
4ion  was,  for  many  years,  statedly  and  forcibly  cal- 
led by  my  official  duty.  Much,  indeed,  still  re- 
mains to  be  done  in  maturing,  digesting,  and  ar- 
ranging many  of  the  doctrines  which  I  was  accus- 
tomed to  introduce  into  my  lectures ;  but  if  I  shall 
be  blessed,  for  a  few  years  longer,  with  a  moderate 
share  of  health  and  of  mental  vigour,  I  do  not  alto- 
gether despair  of  yet  contributing  something,  in 
the.Jorm  of  Essays,  to  fill  up  the  outline  which 
the  sanguine  imagination  of  youth  encouraged 
me  to  conceive,  before  ]  had  duly  measured  the 
mstgnitude  of  my  undertaking  with  the  time  or 


ADVfiftTis&ucirT*  ix 


with  the  abilities  which  I  could  devote  to  the 
execution. 


The  volume  which  I  now  publish  is  more  parti- 
cularly intended  for  the  use  of  Academical  Students ; 
and  is  oiFered  to  them  as  a  guide  or  assistant,  at 
that  important  stage  of  their  progress  when,  the 
usual  course  of  discipline  being  completed,  an  in- 
quisitive mind  is  naturally  led  to  review  its  past  at- 
tainments, and  to  form  plans  for  its  future  improve- 
ment. In  the  prosecution  of  this  design,  I  have 
not  aimed  at  the  establishment  of  new  theories; 
far  less  have  I  aspired  to  the  invention  of  any  new 
organ  for  the  discovery  of  truth.  My  principal 
object  is  to  aid  my  readers  in  unlearning  the 
scholastic  errors  which,  in  a  greater  or  less  de- 
gree, still  maintain  their  ground  in  our  most  cele- 
brated seats  of  learning  ;  and  by  subjecting  Xjojree, 
but  I  trust,  not  sceptical  discussion,  the  more  en- 
lightened though  discordant  systems  of  modem  Lo- 
gicians, to  accustom  the  understanding  to  the  un- 
fettered exercise  of  its  native  capacities.  That  se- 
veral of  the  views  opened  in  the  following  pages  ap- 
pear to  myself  original,  and  of  some  importance,  I 
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will  not  deny ;  but  the  reception  these  may  meet 
with,  I  shall  regard  as  a  matter  of  comparative  in- 
difference, if  my  labours  be  found  useful  in  train- 
ing the  mind  to  those  habits  of  reflection  on  its  own 
operations,  which  may  enable  it  to  superadd  to  the 
instructions  of  the  schools,  that  higher  education 
which  no  schools  can  bestow. 


Kinneil- House,  2,9d  November  1813. 
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PART  SECOND. 

OP  REASON,  OR  THE  UNDERSTANDING  PROPERLY  SO  CAL- 
LED ;  AND  THE  VARIOUS  FACULTIES  AND  OPERATIONS 
MORE  IMMEDIATELY  CONNECTED  WITH  IT. 


PBBLIMINABY    OBSERVATIONS    ON    THB    VAGUENESS  AND  AMBIGUITY  OF 
THE  COMMON   PHILOSOPHICAL  LANGUAGE   BELATIVB  TO  THIS  PABT  OP 

OUB  CONSTITUTION. BEASON  AND    REASONING, UNDEBSTANDING, 

INTELLECT, JUDGMENT,    &C. 

1  HE  power  of  Reason,  of  which  I  am  now  to  treat,  is  un- 
questionably the  most  important  by  far,  of  those  which  are 
comprehended  under  the  general  title  of  Intellectual.  It  is  on 
the  right  use  of  this  powei^  that  our  success  in  the.  pursuit  both 
of  knowledge  and  of  happiness  depends ;  and  it  is  by  the  ex- 
clusive possession  of  it  that  Man  is  distinguished,  in  the  most 
essential  respects,  from  the  lower  animals.    It  is,  indeed,  from 
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their  subserviency  to  its  operations,  that  the  other  faculties, 
which  have?  been  hitherto  under  our  consideration,  derive  their 
chief  value. 

In  proportion  to  the  peculiar  importance  of  this  subject  are 
its  extent  and  its  difficulty  ; — both  of  them  such  as  to  lay  me 
under  a  necessity,  now  that  I  am  to  enter  on  the  discussion^ 
to  contract,  in  various  instances,  those  designs  in  which  I  was 
accustomed  to  indulge  myself,  when  I  looked  forward  to  it  from 
a  distance.  The  execution  of  them  at  present,  even  if  I  were 
more  competent  to  the  task,  appears  to  me,  on  a  closer  exami* 
nation,  to  be  altogether  incompatible  with  the  comprehensive- 
ness of  the  general  plan  which  was  sketched  out  in  the  adver- 
tisement prefixed  to  the  former  volume ;  and  to  the  accomplish- 
ment of  which  I  am  anxious,  in  the  first  instance,  to  direct  my 
efibrts.  If  that  undertaking  should  ever  be  completed,  I  may 
perhaps  be  able  afterwards  to  offer  additional  illustrations  of 
certain  articles,  which  the  limits  of  this  part  of  my  work  pre- 
vent me  from  considering  with  the  attention  which  they  deserve, 
I  should  wish,  in  particular,  to  contribute  something  more  than  I 
can  here  introduce,  towards  a  rational  and  practical  system  of 
Logic,  adapted  to  the  present  state  of  human  knowledge,  and 
to  the  real  business  of  human  life. 

"  What  subject  (says  Burke)  does  not  branch  out  to  infinity  f 
"  It  is  the  nature  of  our  particular  scheme,  and  the  single  point 
"  of  view  in  which  we  consider  it,  which  ought  to  put  a  stop 
"  to  our  researches  *."    How  forcibly  does  the  remark  apply  to 
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all  those  speculations  which  relate  to  the  principles  of  the  Hu-» 
man  Mind ! 

I  have  frequently  had  occasion,  in  the  course  of  the  foregoing 
disquisitions,  to  regret  the  obscurity  in  which  this  department 
of  philosophy  is  involved,  by  the  vagueness  and  ambiguity  of 
words ;  and  I  have  mentioned,  at  the  same  time,  my  unwilling* 
ness  to  attempt  verbal  innovations,  wherever  I  could  possibly 
avoid  them,  without  essential  injury  to  my  argument.  The 
rule  which  I  have  adopted  in  my  own  practice  is,  to  give  to 
every  faculty  and  operation  of  the  mind  its  own  appropriate 
name ;  following,  in  the  selection  of  this  name,  the  prevalent 
use  of  our  best  writers ;  and  endeavouring  aflerwards,  as  far  as 
I  have  been  able,  to  employ  each  word  exdmiodyy  in  that  ac«* 
ceptation  in  which  it  has  hitherto  been  used  most  generally. 
In  the  judgments  which  I  have  formed  on  points  of  this  sort, 
it  is  more  than  probable  that  I  may  sometimes  have  been  mis« 
taken ;  but  the  mistake  is  of  little  consequence,  if  I  myself 
have  invariably  annexed  the  same  meaning  to  the  same  phrase ; 
«— an  accuracy  which  I  am  not  so  presumptuous  as  to  imagine 
that  I  have  uniformly  attained,  but  which  I  am  conscious  of 
having,  at  least,  uniformly  attempted.  How  far  I  have  suc- 
ceeded, they  alone  who  have  followed  my  reasonings  with  a 
very  critical  attention  are  quaUfied  to  determine;  for  it  is 
not  by  the  statement  of  formal  definitions,  but  by  the  habitual 
use  of  precise  and  appropriate  language,  that  I  have  endea« 
youred  to  fix  in  my  reader's  mind  the  exact  import  of  my  ex* 
pressions. 

Ja  appropriating,  however,  particular  words  to  particular 
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ideas,  I  do  not  mean  to  censure  the  practice  of.  those  who 
may  have  understood  them  in  a  sense  different  from  that  which 
I  annex  to  them  ;  but  I  found  that,  without  such  an  appropna* 
tion,  I  could  not  explain  my  notions  respecting  the  human 
mind,  with  any  tolerable  degree  of  distinctness.  This  scru* 
pulous  appropriation  of  terms,  if  it  can  be  called  an  innwaiion^ 
is  the  only  one  which  I  have  attempted  to  introduce ;  for  in 
no  instance  have  I  presumed  to  annex  a  philosophical  mean- 
ing to  a  technical  word  belonging,  to  this  branch,  of  science, 
without  having  previously  shewn,  that  it  has  been  used  in  the 
same  sense  by  good  writers,  in  some  passages  of  their  works* 
After  doing  this,  I  hope  I  shall  not  be  accused  of  affectation, 
when  I  decline  to  use  it  in  any  of  the  other,  acceptations  in 
which,  from,  carelessness  or  from  want  of  precision,  they  may 
have  been  led. occasionally  to  employ  it. 

Some  remarkable,  instances  of  vagueness  and  ambiguity  in 
the  employment  of  words,  occur  in  that  branch  of  my  subject 
of  which  I  am  now  to.  treat.  The  word.  Reason  itself  is  far 
fromi  being  precise  in  its  meaning.  In  common  and  popular 
discourse,  it  denotes  that  power  by  which  we  distinguish  truth 
from  falsehood,  and  right  from  wrong:;  and  by  which  we  are 
enabled  to.  combine  means  for  the  attainment  of  particular 
ends.  Whether  these  different  capacities  are,  with  strict  logical 
propriety,  referred  to  the  same  power,  is  a  question  which  I 
shall  examinean  another,  part  of  my  work;  but  that  they  are 
all. included  in  the  idea,  which  is  generally  annexed  to  the  word 
reasoHj  there  can  be  no  doubt ;  and  the  case,  so  far  as  I  know, 
is  the  same  with  the  corresponding  term  in  all  languages  what- 
ever.   The  &ct  probabljT/ iSf  that  this  ward  was  fiist  employ ed 
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to  comprehend  the  prificiples^  whatever  they  are,  by  which 
man  is  distinguished  from  the  brutes ;  and  afterwards  came  to 
be  somewhat  Umited  in  its  meaning,  by  the  .more  obvious  con- 
clusions concerning  the  nature  of  that  distinction,  which  pre- 
sent themselves  to  the  common  sense  of  mankind.  It  is  in  this 
enlarged  meaning  that  it  is  opposed  to  instinct  by  ^ope : 

**  And  Reason  raise  o'er  Instinct  as  you  can ; 
**  In  this  'tis  God  directs,  in  that  'tis  Man." 

It  was  thus,  too,  that  Milton  plainly  understood  the  torn, 
when  he  remarked,  that  smiles  imply  the  exercise  of  reason ; 

<<  ..  Smiles  from  Reason  flow, 

«  To  brutes  denied ;" 

And  still  more  expUcidy  in  these  noble  lines : 

**  There  wanted  yet  the  master-work,  the  end 

*^  Of  all  yet  done;  a  creature  who,  not  prone 

*^  And  brute  as  other  creatures,  but  endued 

**  With  sanctity  of  Rxason,  might  erect 

**  Hisstature,  and  upright  with  front  serene 

<<  Govern  the  rest,  self*knowing ;  and  from  thence, 

**  Magnanimous,  to  correspond  with  heayen ; 

<<  But,  grateful  to  acknowledge  whence  his  good 

<<  Descends,  thither  with  heart,  and  voice,  and  eyes 

**  Directed  in  devotion,  to  adore 

*^  And  worship  God  Supreme,  who  made  him  chief 

«  Of  all  his  works.'' 

Among  the  various  characteristics  of  hmnanity,  the  power  of 
devising  means  to  accomplish  ends,  together  with  the  power 
of  distinguishing  truth  from  falsehood,  and  right  from  wrong. 
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are  obviously  the  most  conspicuous  and  important ;  and  ac^ 
cordingly  it  is  to  these  that  the  word  reason^  even  in  ils  most 
comprehensive  acceptation,  is  now  exclusively  restricted  *. 

By  some  philosophers,  the  meaning  of  the  word  has  been,  of 
late,  restricted  still  farther ;  to  the  power  by  which  we  distin- 


*  This,  I  think,  is  the  meaning  which  most  naturally  presents  itself  to  common  read- 
ers,  when  the  word  reason  occurs  in  authors  not  afiecting  to  aim  at  any  nice  logical  dis- 
tinctions ;  and  it  is  certainly  the  meaning  which  must  be  annexed  to  it,  in  some  of  the 
most  serious  and  important  arguments  in  which  it  has  ever  been  employed*  In  the  fol- 
lowing passage,  for  example,  where  Mr  Locke  contrasts  the  light  of  Reason  with  that 
of  Revelation,  he  plainly  proceeds  on  the  supposition,  that  it  is  competent  to  appeal  to 
the  former,  as  affording  a  standard  of  right  and  wrong,  not  less  than  of  speculative  truth 
and  falsehood ;  nor  can  there  be  a  doubt  that,  when  he  speaks  of  truth  as  the  object  of 
natural  reason,  it  was  principally,  if  not  wholly,  moral  truth,  which  he  had  in  his  view : 
'^  Reason  is  natural  revelation,  whereby  the  eternal  Father  of  Light,  and  fountain  of  all 
'<  knowledge,  communicates  to  mankind  that  portion  of  truth  which  he  has  laid  within 
*'  the  reach  of  their  natural  faculties.  Revelation  is  natural  reason,  enlarged  by  a  new 
''  set  of  discoveries,  communicated  by  God  immediately,  which  reason  vouches  the 
**  truth  of,  by  the  testimony  and  proo&  it  gives  that  they  come  from  God.  So  that 
'*  he  who  takes  away  reason  to  make  way  for  revelation,  puts  out  the  light  of  both^ 
<<  and  does  much  the  same,  as  if  he  would  persuade  a  man  to  put  out  his  eyes,  the 
<<  better  to  receive  the  remote  light  of  an  invisible  star  by  a  telescope.' — Locke* s  Essay ^ 
B.  iv.  c.  19. 

A  passage  still  more  explicit  for  my  present  purpose  occurs  in  the  pleasing  and  philo- 
sophical conjectures  of  Huyghens,  concerning  the  planetary  worlds.  <<  Positis  vero 
*<  ejusmodi  planetarum  incolis  ratione  utentibus,  quseri  adhuc  potest,  anne  idem  illic, 
'<  atque  apud  nos,  sit  hoc  quod  rationem  ViOcamKS.  Quod  quidem  ita  esse  omnino  di- 
<<  cendum  videtur,  neque  aliter  fieri  posse :  sive  usum  rationis  in  his  consideremus  quse 
**  ad  mores  et  sequitatem  pertinent,  sive  in  iis  quae  spectant  ad  principia  et  fundamenta 
**  scientiarum.  Etenim  ratio  apud  nos  est,  qum  sensum  justitio;,  honesti,  laudis,  cle* 
«  mentiee,  gratitudinis  ingenerat,  mala  ac  bona  in  univcrsuui  discernere  docet :  qusque 
<<  ad  hsec  animum  disciplinse,  multorumque  inventorum  cupucem  rcddit,"  &c.  &c.«- 
Hiigem  Opera  Varia,  Vol.  II.  p.  663.    Lugd.  Batav.  1724. 
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guish  truth  from  falsehood,  and  combine  means  for  the  accom* 
plishmentof  our  purposes ; — the  capacity  of  distinguishing  right 
from  wrong,  being  refen*ed  to  a  separate  principle  or  faculty, 
to  which  different  names  have  been  assigned  in  different  ethical 
theories.  The  following  passage  from  Mr  Hume  contains  one 
of  the  most  explicit  statements  of  this  limitation  which  I  can 
recollect :  "  Thus,  the  distinct  boundaries  and  offices  of  reason 
"  and  of  taste  are  easily  ascertained.  The  former  conveys  the 
"  knowledge  of  truth  and  falsehood ;  the  latter  gives  the  senti* 
"  ment  of  beauty  and  deformity, — ^vice  and  virtue.  Reason, 
**  being  cool  and  disengaged,  is  no  motive  to  action,  and  di« 
"  rects  only  the  impulse  received  from  appetite  or  inclination, 
^^  by  shewing  us  the  means  of  attaining  happiness  or  avoiding 
"  misery.  Taste,  as  it  gives  pleasure  or  pain,  and  thereby  con^ 
^^  stitutes  happiness  or  misery,  becomes  a  motive  to  action,  and 
**  is  the  first  spring  or  impulse  to  desire  and  volition  *.'^ 

On  the  justness  of  this  statement  of  Mr  Hume,  I  have  no 
remarks  to  offer  here ;  as  my  sole  object  in  quoting  it  was  to 
illustrate  the  different  meanings  annexed  to  the  word  reason  by 
different  writers.  It  will  appear  afterwards,  that,  in  conse- 
quence of  this  circumstance,  some  controversies,  which  have 
been  keenly  agitated  about  the  principles  of  morals,  resolve 
entirely  into  verbal  disputes ;  or  at  most,  into  questions  of  ar- 
rangement and  classification,  of  little  comparative  moment  to 
the  points  at  issue  *f-. 


*  Essays  and  Treatises,  &c.  Appendix,  concerning  Moral  Sentiment. 
f  In  confirmation  of  this  remark,  I  shall  only  quote  at  present  a  few  sentences  from 
an  excellent  discourse,  by  Dr  Adams  of  Oxford,  on  the  nature  and  obligations  of  yirtua 

B 
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Another  ambiguity  in  the  word  reaswif  it  is  of  still  greater 
consequence  to  point  out  at  present;  an  ambiguity  which 
leads  us  to  confound  our  rational  powers  in  general,  with  that 
particular  branch  of  thero^  known  among  logicians  by  the 
name  of  the  Discursive  faculty.  The  affinity  between  the  words 
reason  and  reasoning  sufficiently  accounts  for  this  inaccuracy 
in  common  and  popular  language ;  although  it  cannot  fail  to 
appear  obvious,  on  the  shghtest  reflection,  that,  in  strict  pro^ 
priety,  reasoning  only  expresses  one  of  the  various  functions 
or  operations  of  reason ;  and  that  an  extraordinary  capacity 
for  the  former  by  no  means  affords  a  test  by  which  the  other 
constituent  elements  of  the  latter  may  be  measured  *.  Nor  is 
it  to  common  and  popular  language  that  this  inaccuracy  is 
confined.  It  has  extended  itself  to  the  systems  of  some  of  our 
most  acute  philosophers,  and  has,  in  various  instances,  produ- 
ced an  apparent  diversity  of  opinion  where  there  was  httle  or 
none  in  reality. 

■■■■■■  ■  ■  '■■  ■■■ ■!■■  I  ^^^^^^^  m^^tmmm^m^m^mu^mm^ 

^  Nothing  can  bring  us  under  an  obligation  to  do  what  appears  to  our  moral  judgment 
<'  ^firong.  It  may  be  supposed  our  interest  to  do  this ;  but  it  cannot  be  supposed  our 
''  duty.  Power    may  compel,  interest  may  bribe,  pleasure  may  persuade ;  but 

**  REASON  only  can  oblige.  This  is  the  only  authority  which  rational  beings  can  own^ 
**  and  to  which  they  owe  obedience.** 

It  roust  i^pear  perfectly  obvious  to  every  reader,  that  the  apparent  difierence  of  opi» 
nion  between  this  writer  and  Mr  Hume,  turns  chiefly  on  the  diiSerent  degrees  of  lati- 
tude with  which  they  have  used  the  word  reason.  Of  the  two,  there  cannot  be  a  doubt 
that  Dr  Adams  has  adhered  by  far  the  most  faithfully,  not  only  to  its  acceptation  in  the 
works  of  our  best  English  authors,  but  to  the  acceptation  of  the  corresponding  term  in 

the  ancient  languages.      <*  Est  quidem  vera  lex,  recta  ratio quae    vocet    ad 

**  officium,  jubendo ;  vetando,  a  fraude  deterreat,"*  &c.  &c. 

*  <<  The  two  most  different  things  in  the  world  (says  Locke)  are,  a  logical  chicane^ 
<' and  a  man  oireason.^'^^Conduct  gfthe  Understanding,  §S. 
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"  No  hypothesis  (says  Dr  Campbell)  hitherto  invented,  hath 
"  shewn  that,  by  means  of  the  discursive  faculty,  without  the 
*^  aid  of  any  other  mental  power,  we  could  ever  obtain  a  notion 
"  of  either  tlie  beautiful  or  the  good  */'  The  remark  is  undoubt* 
edly  true,  and  may  bo  applied  to  all  those  systems  which 
ascribe  to  reason  the  origin  of  our  moral  ideas,  if  the  expres- 
sions reason  and  discursive  facfuHy  be  used  as  synonymous. 
But  it  was  assuredly  not  in  this  restricted  acceptation,  that 
the  word  reason  was  understood  by  those  ethical  writers  at 
whose  doctrines  this  criticism  seems  to  have  been  pointed  by 
the  ingenious  author.  That  the  discursive  faculty  alone  is 
sufficient  to  account  for  the  origin  of  our  moral  ideas,  I  do 
not  know  that  any  theorist,  ancient  or  modem,  has  yet  ven- 
tured to  assert. 

Various  other  philosophical  disputes  might  be  mentioned, 
which  would  be  at  once  brought  to  a  conclusion,  if  this  distinc- 
tion between  reason  and  the  power  of  reasoning  were  steadily 
kept  in  view  'f. 


*  Philosophy  of  Rhetoric,  Vol.  I.  p.  204. 

f  It  is  curious,  that  Dr  Johnson  has  assigned  to  this  very  limited,  and  (according  to 
present  usage)  very  doubtful  interpretation  of  the  word  reoion^  the^r^f  place  in  his  enu- 
meration of  its  various  meanings^  qs  if  he  had  thought  it  the  sense  in  which  it  is  most 
properly  and  correctly  employed.  '*  Reason  (he  tells  us)  is  the  power  by  which  man 
'*  deduces  one  proposition  from  another,  or  proceeds  from  premises  to  consequenoea." 
The  authority  which  he  has  quoted  for  tliis  definition  is  still  more  curious,  being  nuuu- 
festly  altogether  inapplicable  to  his  purpose.  **  Reason  is  the  director  of  man's  will, 
«  discovering  in  action  what  is  good ;  for  the  laws  of  well-doing  are  the  dictates  of  right 
"  reason."-»//ooArer. 

In  the  sixth  article  of  the  same  enumeration,  he  states,  as  a  distinct  meaning  of  the 
same  word,  ratiodnationi  discursive  po/tioer.    What  possible  difference  could  he  conceive 
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In  the  use  which  I  make  of  the  word  reasarij  in  the  title  of  the 
following  disquisitions,  I  employ  it  in  a  manner  to  which  no  phi« 
losopher  can  object — to  denote  merely  the  power  by  which  we 
distinguish  truth  from  falsehood,  and  combine  means  for  the  at- 
tainment of  our  ends :  omitting  for  the  present  all  consideration  of 
that  function  which  many  have  ascribed  to  it,  of  distinguish- 
ing right  from  wrong ;  without,  however,  presuming  to  call 
in  question  the  accuracy  of  those  by  whom  the  term  has 
been  thus  explained •  Under  the  title  of  Reason^  I  shall  con- 
sider also  whatever  faculties  and  operations  appear  to  be 
more  immediately  and  essentially  connected  with  the  discove- 
ry of  truths  or  the  attainment  of  the  objects  of  our  pursuit,— 
more  particularly  the  Power  of  Reasoning  or  Deduction ;  but 
distinguishing,  as  carefully  as  I  can,  our  capacity  of  carrying 

between  this  signification  and  that  above  quoted  ?  The  authority,  howeveri  which  he 
produces  for  this  last  explanation  is  worth  transcribing.  It  is  a  passage  from  Sir  Joha 
DaviBi  where  that  fanciful  writer  states  a  distinction  between  reason  and  understand- 
ing ;  to  which  he  seems  to  have  been  led  by  a  conceit  founded  on  their  respective  ety- 
mologies. 

^  When  she  rates  things,  and  moves  from  gromid  to  ground, 

**  The  name  of  Reason  she  obtains  by  this ; 
**  Bat  when  by  Reason  she  the  tmth  hath  found, 
^'  And  slandeth  fizty  she  Understanding  is.** 

The  adjective  reasonabUf  as  employed  in  our  language,  is  not  liable  to  the  same  am- 
biguity with  the  jBubstantive  from  which  it  is  derived.  It  denotes  a  character  in  which 
reason  (taking  that  word  in  its  largest  acceptation)  possesses  a  decided  ascendant  over 
the  temper  and  the  passions ;  and  implies  no  particular  propensity  to  a  display  of  the 
discursive  power,  if  indeed  it  does  not  exclude  the  idea  of  such  a  propensity.  In  the 
followmg  stanza,  Pope  certainly  had  no  view  to  the  logical  talents  of  the  lady  whom  he 
celebrates : 

''  I  know  a  thing  that's  most  uncommon, 

*^  (£n?y  be  silent  and  attend) 
^*  I  know  a  reatmahU  woman, 
^  Handsome  and  witty,  yet  a  friend.** 
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on  this  logical  process,  from  those  more  comprehensive  powers 
which  Reason  is  understx)od  to  imply. 

The  latitude  with  which  this  word  has  been  so  universally 
used,  seemed  to  recommend  it  as  a  convenient  one  for  a  genC' 
vol  title^  of  which  the  object  is  rather  comprehension  than  pre* 
cision.  In  the  discussion  of  particular  questions,  I  shall  avoid 
the  employment  of  it  as  far  as  I  am  able ;  and  shall  endeavour 
to  select  other  modes  of  speaking,  more  exclusively  significant 
of  the  ideas  which  I  wish  to  convey  *• 


Of  this  reasonabk  tooman^  we  may  venture  to  conjecturei  with  some  confidence,  that 
she  did  not  belong  to  the  class  of  those  Jemmet  raisonnetuesy  so  happOy  described  by 

Moliere: 

**  Raiaoniier  est  Temploi  de  toote  ma  maison 
''  £t  le  raisonnement  en  bannit  la  raisoD*" 

*  Mr  Locke  too  has  prefixed  the  same  title.  Of  Reason^  to  the  17th  chapter  of  his  Fourth 
Book,  using  the  word  in  a  sense  nearly  coinciding  with  that  very  extensive  one  which  I 
wish  my  readers  to  annex  to  it  here. 

After  observing,  that  by  reason  he  means  **  that  faculty  whereby  man  is  supposed  to  be 
"  distinguished  from  brutes,  and  wherein  it  is  evident  he  much  siurpasses  them ;"  he  adds, 
that  **  we  may  in  reason  consider  these  four  degrees  ;^the  first  and  highest  is  the  discover- 
''  ing  and  finding  out  of  proofs ;  the  second,  the  regular  and  methodical  disposition  of 
**  them,  and  laying  them  in  a  clear  and  fit  order,  to  make  their  connection  and  force  be 
*^  plainly  and  easily  perceived ;  the  third  is  the  perceiving  their  connection ;  and  the 
'^  fourth  is  making  a  right  conclusion." 

Dr  Reid*s  authority  for  this  use  of  the  word  is  equally  explicit:  '<  The  power  of  rea« 
"  soning  is  very  nearly  allied  to  that  of  judging.  We  include  both  under  the  name  of 
"  reason" — InteUect.  Powersy  p. 671.  4to edit. 

Another  authority  to  the  same  purpose  is  furnished  by  Milton : 

.*«  Whence  the  sonl 
<<  Reason  receives ;  and  Reason  is  hir  bbimg — 
**  -^Diacurthe  or  inlnitive.**  Per.  LotU  B.  v.  1. 486. 

[I  presume  that  Milton,  who  was  a  logician  as  well  as  a  poet,  means  by  the  words 
ker  bcingy  her  essential  or  characteristical  endowment.] 
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Another  instance  of  the  vagueness  and  indistinctness  of  the 
common  language  of  logicians,  in  treating  of  this  part  of  the  Phi- 
losophy of  the  Human  Mind,  occurs  in  the  word  Understanding. 
In  its  popular  sense,  it  seems  to  be  very  nearly  synooymous 
with  reason^  when  that  word  is  used  most  comprehensively; 
and  is  seldom  or  never  applied  to  any  of  our  faculties,  but  such 
as  are  immediately  subservient  to  the  investigation  of  truth,  or 
to  the  regulation  of  our  conduct.  In  this  sense,  it  is  so  far  irom 
being  understood  to  comprehend  the  powers  of  Imagination, 
Fancy,  and  Wit,  that  it  is  often  stated  in  direct  opposition  to 
them ;  as  in  the  common  maxim,  that  a  sound  understanding 
and  a  warm  imagination  are  seldom  united  in  the  same  pei'son. 
But  philosophers,  without  rejecting  this  use  of  the  word,  very 
generally  employ  it,  with  far  greater  latitude,  to  comprehend 
all  the  powers  which  I  have  enumerated  under  the  title  of  in- 
tellectual ;  referring  to  it  Imagination,  Memory,  and  Perception, 
as  well  as  the  faculties  to  which  it  is  appropriated  in  popular 
discourse,  and  which  it  seems  indeed  most  properly  to  denote* 
It  is  in  this  manner  that  it  is  used  by  Mr  Locke  in  his  celebrat- 
ed Essay ;  and  by  all  the  logicians  who  follow  the  common  di- 
vision of  our  mental  powers  into  those  of  the  Understanding 
and  those  of  the  WilL 

In  mentioning  this  ambiguity,  I  do  not  mean  to  cavil  at  the 
phraseology  of  the  writers  from  whom  it  has  derived  its  origin. 

To  these  quotations  I  shall  only  add  a  sentence  from  a  very  judicious  French  writer ; 
which  I  am  tempted  to  introduce  here,  less  on  account  of  tlie  sanction  which  it  gives  to 
my  own  phraseology,  than  of  the  importance  of  the  truth  which  it  conveys. 

''  Reason  is  conmionly  employed  as  an  instrument  to  acquire  the  sciences ;  whereas, 
*'  on  the  contrary,  the  sciences  ought  to  be  made  use  of  as  an  instrument  to  give  reason 
"  its  perfection/'— Z'^it  de  Penser,  translated  by  Ozell,  p.  2.    London,  1717- 
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but  only  to  point  it  out  as  a  circumstance  which  may  deserve 
attention  in  some  of  our  iuture  disquisitions.  The  division  of 
our  powers  which  has  led  to  so  extraordinary  an  extension  of 
the  usual  meaning  of  language^  has  an  obvious  foundation 
in  the  constitution  of  our  nature,  and  furnishes  an  arrangement 
which  seems  indispensable  for  an  accurate  examination  of  the 
subject :  nor  was  it  unnatural  to  bestow  on  those  faculties,  which 
are  aU  subservient  in  one  way  or  another  to  the  right  exercise 
of  the  Understanding,  the  name  of  that  power,  from  their  rela* 
tion  to  which  their  chief  value  arises. 

As  the  word  understandingy  however,  is  one  of  those  which 
occur  very  frequently  in  philosophical  arguments,  it  may  be  of 
some  use  to  disengage  it  from  the  ambiguity  just  remarked ; 
and  it  is  on  this  account  that  I  have  followed  the  example  of 
some  late  writers,  in  ^distinguishing  the  two  classes  of  powers 
which  were  formerly  referred  to  the  Understanding  and  to  the 
Will,  by  calling  the  former  itUtllecttmlj  and  the  latter  actvoe. 
The  terms  cognitive  and  motive  were  long  ago  proposed  for  the 
same  purpose  by  Hobbes ;  but  they  never  appear  to  have  come 
into  general  use,  and  are  indeed  liable  to  obvious  objections* 

It  has  probably  been  owing  to  the  very  comprehensive  mean** 
ing  annexed  in  philosophical  treatises  to  the  word  Understand-^ 
ing^  that  the  use  of  it  has  so  frequently  been  supplied  of  late 
by  Intellect.  The  two  words,  as  they  are  commonly  employ- 
ed, seem  to  be  very  nearly,  if  not  exactly,  synonymous ;  and 
the  latter  possesses  the  advantage  of  being  quite  unequivocal, 
having  never  acquired  that  latitude  of  application  of  which  the 
former  admits.    The  adjective  inttllectualj  indeed,  has  had  its 
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meaning  extended  as  far  as  the  substantive  understanding; 
but,  as  it  can  be  easily  dispensed  with  in  our  particular  argii* 
mentSy  it  may,  without  inconvenience,  be  adopted  as  a  distinc- 
tive epithet,  where  nothing  is  aimed  at  but  to  mark,  in  simple 
and  concise  language,  a  very  general  and  obvious  classification. 
The  word  intellect  can  be  of  no  essential  use  ^vhatever,  if  the 
ambiguity  in  the  signification  of  the  good  old  EngUsh  word  tm* 
derstonding  be  avoided ;  and  as  to  intellection^  which  a  late 
very  acute  writer  *  has  attempted  to  introduce,  I  can  see  no  ad- 
vantage attending  it,  which  at  all  compensates  for  the  addition 
of  a  new  and  uncouth  term  to  a  phraseology  which,  even  in 
•  its  most  simple  and  unaffected  form,  is  so  apt  to  revolt  the  ge- 

nerality of  readers. 

I  The  only  other  indefinite  word  which  I  shall  take  notice  of  in 

I  these  introductory  remarks  \&  judgment  ;  and,  in  doing  so,  I  shall 

confine  myself  to  such  of  its  ambiguities  as  are  more  peculiarly 
connected  with  our  present  subject.     In  some  cases,  its  mean- 
ing seems   to   approach   to  that  of  understanding ;   as  in  the 
;  nearly  synonymous  phrases,  a  sound  understandings  and  a  sound 

judgment.  If  there  be  any  difference  between  these  two  modes 
of  expression,  it  appears  to  me  to  consist  chiefly  in  this,  that 
the  former  implies  a  greater  degree  of  positive  ability  than  the 
latter ;  which  indicates  rather  an  exemption  firom  those  biasses 
which  lead  the  mind  astray,  than  tlie  possession  of  any  uncom- 
mon reach  of  capacity.  To  understanding  we  apply  the  epi- 
thets strong,  vigorous,  comprehensive,  profound  :  To  judgment^ 
those  of  correct,  cool,  unprejudiced,  impartial,  soUd.     It  was 
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in  this  sense  that  the  word  seems  to  have  been  understood  by 
Pope,  in  the  following  couplet : 

*'  'Tis  with  our  judgments  as  our  watches ;  none 
''  Go  just  alike,  yet  each  believes  his  own." 

For  this  meaning  of  the  word,  its  primitive  and  literal  appli^* 
cation  to  the  judicial  decision  of  a  tribunal  accounts  suffir 
ciently. 

Agreeably  to  the  same  fundamental  idea,  the  name  of  judg^ 
ment  is  given,  with  peculiar  propriety,  to  those  acquired  powers 
of  discernment  which  characterize  a  skilful  critic  in  the  fine 
arts  ;  powers  which  depend,  in  a  very  great  degree,  on  a  tem- 
per of  mind  free  from  the  undue  influence  of  authority  and  of 
casual  associations.  The  power  of  Taste  itself  is  frequently  do- 
noted  by  the  appellation  of  judgment ;  and  a  person  who  pos- 
sesses a  more  than  ordinary  share  of  it  is  said  to  be  a  judge  in 
those  matters  which  &11  under  its  cognizance* 

The  meaning  annexed  to  the  word  by  logical  writers  is  con- 
siderably different  from  this ;  denoting  one  of  the  simplest  acts 
or  operations  of  which  we  are  conscious,  in  the  exercise  of  our 
rational  powers.  In  this  acceptation,  it  does  not  admit  of  de- 
finition, any  more  than  sensation^  rmlly  or  belief.  All  that  can 
be  done,  in  such  cases,  is  to  describe  the  occasions  on  which  the 
operation  takes  place,  so  as  to  direct  the  attention  of  others  to 
their  own  thoughts.  With  this  view,  it  may  be  observed,  in 
the  present  instance,  tliat  when  we  give  our  assent  to  a  mathe- 
matical axiom ;  or  when,  after  perusing  the  demonstration  of 

A  theorem,  we  assent  to  the  conclusion ;  or,  in  general,  when 

c 
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we  ipronounce  conceming  the  truth  or  fal&itj  of  aoy  pcopo- 
sitioD,  or  the  probability  or  improbability  of  any  jeyeot,  the 
power  by  which  we  are  enabled  to  perceive  what  is  true  or 
false,  probable  or  improbable,  is  called  by  logicians  the  faculty 
of  judgment.  The  same  word,  too,  is  frequently  used  to  express 
the  particular  acts  of  this  power,  as  when  the.decision  of  the  un- 
derstanding on  any  question  is  called  a  judgment  of  the  mind. 

In  treatises  of  logic,  judgment  is  commonly  defined  to  be  an 
adt'of  the  mind,  by  which  one  thing  is  affirmed  or  denied  of 
another;  a  definition  which,  though  not  unexceptionablef  13 
perhaps  less  so  than  most  that  have  >been  given  oursimilar  oo- 
casions.  Its  defect-(a8  Dr  Reid  has  remarked)  consists  in  tbisr~ 
that  although  it  be  by  affirmation  or  denial  that  we  ^express  ^our 
judgments  to  others,  yet  judgment  is  a  solitary  act  of  theimind, 
to  which  this  affirmation  or  denial  is  not  essential ;  .and  (there- 
fore, if  the  definition  be  admitted,  it  must  be  understood  of 
mental  affirmation  or  denial  only ;  in  which  case,  we  do  no 
more  than  substitute,  instead  of  the  thing  defined,  another  mode 
of  speaking  perfectly  synonymous.  The  definition  has,  how- 
ever, notwithstanding  this  imperfection,  the  merit  of  a.concise- 
*nessand  perspicuity,  not  often  to  be  found  in  the  attempts  of 
logicians  to  explain  our  intellectual  operations. 

Mr  Locke  seems  disposed  to  restrict  the  word  Judgment  to 
that  faculty  which  pronounces  concerning  the  verisimilitude 
of  doubtful  propositions ;  employing  the  word  knowkdge  to  ex- 
press the  faculty  which  perceives  the  truUi  of  propositions,  ei* 
ther  intuitively  or  demonstratively  certain.  ••  The  faculty  which 
"  God  has  given  man  to  supply  the  want  of  clear  and  certain 
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*^  knowledge  in  cases  where  thaiS  eannot  be  had,  is  judgment ; 
**  wherfeby  the  mind  takes  its  ideas  to  agree  or  disagree ;  or, 
**  which  is  the  same  thing,  any  proposiltion  to  be  true  or  falser 
^  without  perceiving  a  demonstrative  evidence  in  the  proofs. 

^^  Thus,  the  mind  has  two  faculties,  conversant  about  truth 
^^  afl!id  fetlsefaood. 

"  First,  knowledge^  whereby  it  certainly  perceives,  and  is  un*- 
"  doubtedly  satisfied  of  the  agreement  or  disagreement  of  any 
^  ideas. 

•*  Sec6ndly,  Judgment^  which  is  the  putting  ideas  together, 
^*  or  separating  them  from  one  another  in  the  mind,  when  their 
•'  agreement  or  disagreement  is  not  perceived,  but  presumed 
^  to  be  so ;  which  is,  as  the  word  imports,  taken  to  be  so,  be- 
^  fore  it  certainly  appears.  And  if  it  so  unites,  or  separates 
"  them,  as  in  reality  things  are,  it  is  right  judgment*/' 

For  this  limitation  in  the  definition  of  judgment^  some  pre* 
teUce  is  afibrded  by  the  literal  signification  of  the  word,  when 
applied  to  the  decision  of  a  tribunal ;  and  also,  by  its  metapho- 
rical appUcation  to  the  decisions  of  the  mind,  on  those  critical 
questions  which  fall  under  the  province  of  Taste.  But,  consi« 
dered  as  a  technical  or  scientific  term  of  logic,  the  practice 
of  our  purest  and  most  correct  writers  sufficiently  sanctions 
the  more  enlarged  sense  in  which  I  have  explained  it ;  and, 
if  I  do  not  much    deceive  myself,  this  use  of  it  will  be 

^  Essay  on  the  Human  Understandings  Book  iv.  diap.  li. 
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found  more  favourable  to  philosophical  distinctness  than  Mr 
Locke's  language,  which  leads  to  an  unnecessary  multiplica* 
tion  of  our  intellectual  powers.  What  good  reason  can  be 
given  for  assigning  one  name  to  the  faculty  which  perceives 
truths  that  are  certain^  and  another  name  to  the  faculty  which 
perceives  truths  that  are  probable  ?  Would  it  not  be  equally 
proper  to  distinguish,  by  different  names,  the  power  by  which 
we  perceive  one  proposition  to  be  true^  and  another  to  be 
false  ? 

As  to  knowledge^  I  do  not  think  that  it  can,  with  propriety, 
be  contrasted  "w'lih  jtidgment ;  nor  do  I  apprehend  that  it  is  at 
all  agreeable,  either  to  common  use  or  to  philosophical  accura- 
cy, to  speak  of  knowledge  as  2l  faculty.  To  me  it  seems  rather 
to  denote  the  possession  of  those  truths  about  which  our  facul* 
ties  have  been  previously  employed,  than  any  separate  power 
of  the  understanding,  by  which  truth  is  perceived  *. 


*  In  attempting  thus  to  fix  the  logical  import  of  various  words  in  our  language 
which  are  apt  to  be  confounded,  in  popular  speech,  with  reasouy  and  also  with  reason' 
ing,  some  of  my  readers  may  be  surprised,  that  I  have  said  nothing  about  the  word  tvu« 
dwn.  The  truth  is,  that  the  notion  expressed  by  this  term,  as  it  is  employed  by  our 
best  writers,  seems  to  presuppose  the  influence  of  some  principles,  the  consideration  of 
which  belongs  to  a  different  part  of  my  work.  In  confirmation  of  this,  it  may  be  re- 
marked, that  whereas  the  province  of  our  reasoning  powers  (in  their  application  to  the 
business  of  life),  is  limited  to  the  choice  of  means,  xvisdom  denotes  a  power  of  a  more 
comprehensive  nature,  and  of  a  higher  order ;  a  power  which  implies  a  judicious  selec- 
tion both  of  means  and  of  ends.  It  is  very  precisely  defined  by  Sir  William  Temple, 
to  be  **  that  which  makes  men  judge  what  are  the  best  ends,  and  what  the  best  means 
"  to  attain  them." 

Of  these  two  modifications  of  wisdom,  the  one  denotes  a  power  of  the  mind  which 
obviously  falls  under  the  view  of  the  logician ;  the  examination  of  the  other^  as  obvi* 
ously^  belongs  to  ethics. 
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Before  concluding  these  preliminary  remarks,  I  cannot  help 
expressing  my  regret,  that  the  subject  on  which  1  am  about  to 
enter  will  so  frequently  lay  me  under  the  necessity  of  criticising 
the  language,  and  of  disputing  the  opinions  of  my  predecessors. 
In  doing  so,  I  am  not  conscious  of  being  at  all  influenced  by 
a  wish  to  indulge  myself  in  the  captiousness  of  controversy ; 
nor  am  I  much  afraid  of  this  imputation  from  any  of  my  readers 
who  shall  honour  tliese  speculations  with  an  attentive  perusal. 
My  real  aim  is,  in  ihe ^rst  place,  to  explain  the  grounds  of  my 
own  deviations  from  ihe  track  which  has  been  commonly  pur- 
sued ;  and,  secondly ^  to  facihtate  the  progress  of  such  as  may 
foUow  me  in  the  same  path,  by  directing  their  attention  to 
those  points  of  divergency  in  the  way,  which  may  suggest  mat- 
ter for  doubt  or  hesitation.     1  know,  at  the  same  time,  that,  in 


A  distinction  similar  to  this  was  plainly  in  the  mind  of  Cudworth  when  he  wrote  the 
following  passage^  which,  although  drawn  from  the  purest  sources  of  ancient  philoso* 
phy,  willy  I  doubt  not,  from  the  uncouthness  of  the  phraseology,  have  tlie  appearance 
of  extravagance  to  many  in  the  present  times.  To  myself  it  appears  to  point  at  a  Jact 
of  the  highest  importance  in  the  moral  constitution  o  man. 

**  We  have  all  of  us  by  nature  fjLeufrivfJta,  r/  (as  both  Plato  and  Aristotle  call  it)  a 
'<  certain  divination,  presage,  and  parturient  vaticination  in  our  minds,  of  some  higher 
'*  good  and  perfection,  than  either  power  or  knowledge.  Knowledge  is  plainly  to  be  pre- 
"  ferred  before  power,  as  being  that  which  guides  and  directs  its  blind  force  and  impe- 
^  tus;  but  Aristotle  himself  declares,  that  there  is  ao^v  ti  Kfitiropf  which  is  ao^k  ^PX^^' 
**  something  better  than  reason  and  kn&vcledget  which  is  the  principle  and  original  of  it. 
"  For  (saith  he)  Ao^«  ^9X^  *  hcyof^  etxha.  t/  k^uttqv*  The  principle  of  reason  is  not  rea^ 
"  son^  hut  something  better** — Intellectual  Systemt  p.  203. 

Lord  Shaftesbury  has  expressed  the  same  truth  more  simply  and  perspicuously  in 
that  beautiful  sentence  which  occurs  more  than  once  in  his  writings :  <'  True  wisdom 
''  comes  more  from  the  heart  than  from  the  head.**— ^Numberless  illustrations  of  this 
profound  maxim  must  immediately  crowd  on  the  memory  of  all  who  are  conversant  with 
the  most  enlightened  works  on  the  theory  of  legislation ;  more  particularly,  with  those 
which  appeared,  during  the  eighteenth  century,  on  the  science  of  political  economy. 
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the  Opinion  of  many,  l^e  best  mode  of  uniblding  the  priAci« 
pled  of  a  science  is  to  state  them  systematically  and  concisely, 
without  any  historical  retrospects  whatever ;  and  I  believe  the 
opinion  is  well>-fdunded,  in  thoise  departments  of  knowkid]^ 
where  the  difficulty  arises  less  from  vague  ideab  and  indefi* 
nite  tem^s,  thian  from  the  length  of  the  logical  chain  which 
the  student  has  to  trace.  But,  in  such  disquisitions  as  we  mpG 
ik>w  engaged  in,  it  is  chiefly  from  the  gradual  correctiott>  of 
verbal  ambiguities,  and  the  gradual  detection  of  anstlsh 
pected  prejudices,  that  a  progressive,  tbMigh  slow  aipproxiM 
mation  to  truth  is  to  be  expected.  It  is  indeed  h  slow  flfM 
ptoiimation,  at  best,  that  we  can  hope  to^  accomplish  bA 
present,  in  the  examination  of  a  suibject  wheire  so  many  pow-» 
erftil  causes  (particularly  those  connected  with  the  imp^etH 
tions  of  language)  conspire  to  lead  us  astray.  But  the  study  q£ 
the  human  mind  is  not,  on  that  account,  to  be  abandoned. 
Whoever  compares  its  actual  state  with  that  in  which  Baicob,' 
Des  Cartes,  and  Locke  found  it,  must  be  sensible  how  ^unply 
their  efforts  for  its  improvement  have  been  repaid,  both  by 
their  own  attainments,  and  by  those  of  others  who  have  since 
profited  by  their  example.  I  am  willing  to  hope,  that  some 
useful  hints  for  its  farther  advancement,  may  be  derived  even 
from  my  own  researchesj  and,  distant  as  the  prospect  may  be 
of  raising  it  to  a  level  with  the  physical  science  of  the  Newto* 
nian  school,  by  uniting  the  opinions  of  speculative  men  abotit 
fundamental  principles,  my  ambition  as  an  author  will  be  frilly 
gratified,  if,  by  the  few  who  are  competent  to  judge,  I  shall  be 
allowed  to  have  contributed  my  share,  however  small,  towards 
the  attainment  of  so  great  an  object. 
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In  the  disottssions  w]isch  wijtD^ipitely  follow,  Bp 
will,  I  itrQBt,  occur  beyond  ibfd  vsfiQh  iOf  tho^a  iwbo  i^ha)^  ^^d 
thcia  wiih  due  attentkm  liv^bicb  vy^fj  inquiijjf  wto  ihe  Jbucnfm 
mind  indisp^iaaibly  raqniiKB^  I  h^SQiK^ii^f^y^fio^^ 
die  utmost  ^f  jujjr  abilities,  ito  sender  <«yerjir  i^iiteqce  whipti  I 
have  wrkten,  iKkt  only  intelligible  ^but  penpicuouSi  MkI  wb^re 
I  have  failed  in  the  attempt,  the  obscurity  will,  I  hope,  J^  ^ph 
puted,  not  to  an  a£fectation  of  mystery,  but  to  some  error  of 
judgment.  I'/O^ii,'  iwithout  muQb  >wuty,j9ay»  tb^9  wi^  less 
espeoce  .of  thought,  fl  could  )haK«  rimlled  the  obscurity  pf 
£aBt;cand  that  tlaie  invention  <^a  ^ew  technipal  )lang^s^e, 
s^^oh  ids  diat  ;wfaich  he  >hM  intrpduped,  ;W<mld.  h9i^^  been  ^in 
easier  task,  thaniiibei00fnaa(kiisacat)Q6  tof  ;cl^r  and  preci^^  no- 
tions (if  Iihave  bpen  so  £drttinate;93tojsuqceed  in  |his  comfpu* 
nication),  nuthout. departing  from  the  established  mod^  of  ex« 
-pnssion« 

To  the  following  observations  of  D^Al^nbert  (with  :Some 
trifling  verbal  exceptions)  I  give  my  most  cordial  assent ;  and, 
mortifying  as  they  may  appear  to  the  pretensions  of  bolder  the- 
orists, I  should  be  happy  to  see  them  generally  recognized  as 
canons  of  philosophical  criticism  :  "  Truth  in  metaphysics 
^^  resem  bles :  truth  in  matters  of  taste*  In  both  cases,  the  jseeds 
**  of  it  exist  in  every  mind  ;  though  few  think  of  attending  to 
"  this  latent  treasure,  till  it  be  pointed  out  to  them  by  more  cu- 
"  rions  inquirers.  It  should  seem  that  every  thing  we  learn 
"  from  a  good  metaphysical  book  is  only  a  sort  of  reminiscence 
**  of  what  the  tnind  previously  knew.  The  obscurity ,  of  which 
"  we  are  apt  to  complain  in  this  sciejace,  may  be  always  justly 
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"  ascribed  to  the  author ;  because  the  information  which  he 
*^  professes  to  communicate  requires  no  technical  language  ap- 
"  propriated  to  itself.  Accordingly,  we  may  apply  to  good 
*^  metaphysical  authors  what  has  been  said  of  those  who  excel 
"  in  the  art  of  writing,  that,  in  reading  them,  every  body  is 
^^  apt  to  imagine,  that  he  himself  could  have  written  in  the  same 
**  nianner. 

^*  But,  in  this  sort  of  speculation,  if  all  are  qualified  to  under- 
'^  stand,  all  are  not  fitted  to  teach.  The  merit  of  accommo- 
'^  dating  easily  to  the  apprehension  of  others,  notions  which 
"  are  at  once  simple  and  just,  appears,  from  its  extreme  rarity, 
**  to  be  much  greater  than  is  commonly  imagined.  Sound  me- 
taphysical principles  are  truths  which  every  one  is  ready  to 
seize,  but  which  few  men  have  the  talent  of  unfolding ;  so 
**  difficult  is  it  in  this,  as  well  as  in  other  instances,  to  appro- 
"  priate  to  one's  self  what  seems  to  be  the  common  inheritance 
•*  of  the  human  race  *.'' 


*  '*  Le  vrai  en  m^taphysique  ressemble  au  vrai  en  matiere  de  goiit ;  c'est  un  vrai  dont 
**  tous  les  esprits  ont  le  gerroe  en  eux-mdmes^  auquel  la  plupart  ne  font  point  d'atten- 
*'  tion,  mais  qu*ils  reconnoissent  des  qu*on  le  leur  montre.  II  semble  que  tout  ce  qu'on 
<*  apprend  dans  un  bon  livre  de  metapbysique,  ne  soit  qu'une  espdce  de  reminiscence  de 
**  ce  que  notre  ame  a  d6ja  su  ;  robscurit^,  quand  il  y  en  a,  vient  toujours  de  la  faute  de 
**  Tauteur,  parce  que  )a  science  quUl  se  propose  d'enseigner  n*a  point  d*autre  langue  que 
*'  la  langue  commune.  Aussi  peut-on  appliquer  aux  bons  auteurs  de  metaphysique 
<<  ce  qu'on  a  dit  des  bons  Ccrivains,  qu'il  n'y  a  personne  qui  en  les  lisant,  ne  croie  pou- 
**  voir  en  dire  autant  qu*eux. 

**  Mais  si  dans  ce  genre  tous  sont  faits  pour  entendre,  tous  ne  sent  pas  faits  pour  in- 
**  struire.  Le  m6rite  de  faire  entrer  avec  facility  dans  les  esprits  des  notions  vraies  et 
**  simples,  est  beaucoup  plus  grand  qu'on  ne  pense,  puisque  Texpcrience  nous  prouve 
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a«bi  fttihe  ■  same  time,  fuUy  aware^  that  tirhoever,  in  treafc- 
ing  ofthe4iumati  mind,  aims  to  be  understood,  must  lay  his 
account  with  forfeidng,  in  the  opinion  of  a  very  large  propor- 
tiott  of  readers,  all  pretensions  to  depth,  to  subtlety,  or  to  inven- 
tion.  The'  acquisition  of  a  new  nomenclature  is,  in  itself,  no 
inconsiderable  retrard  to  the  industry  of  those,  who  study  oifly 
from  motives  -of  Hterary  vanity ;  and,  if  D'Alembert's  idea  of 
this  branch  of  science  be  just,  the  wider  an  author  deviates 
from  truth,  the  more  likely  are  his  conclusions  to  assume  the 
appearance  of  discoveries.  I  may  add,  that  it  is  chiefly  in 
those  discussions  which  possess  the  best  claims  to  originality, 
where  he  may  expect  to  be  told  by  the  multitude,  that  they 
have  leamed  from  him  nothing  but  what  they  knew  be- 
fore. 

The  latitude  with  which  the  word  metaphysics  is  frequently 
used,  makes  it  necessary  for  me  to  remark,  with  respect  to  the 
foregoing  passage  from  D'Alembert,  that  he  limits  the  term  en- 
tirely to  an  account  of  the  origin  of  our  ideas.  **  The  generation 
"  of  our  ideas  (he  tells  us)  belongs  to  metaphysics.  It  forms  one 
"  of  the  principal  objects,  and  perhaps  ought  to  form  the  sole 
"  object  of  that  science  */' — If  the  meaning  of  the  word  be  ex- 
tended, as  it  too  often  is  in  our  language,  so  as  to  comprehend 


•<  combien  il  est  rare ;  les  saines  id^cs  metaphysiques  sont  des  v^rites  communes  que 
«  chacun  saisit,  mais  que  peu  d'hommes  ont  le  talent  de  d^velopper ;  tant  il  est  diffi- 
''  cile,  dans  quelque  sujet  que  ce  puisse  ^tre>  de  se  rendre  propre  ce  qui  appartient  k 
"  toutle  monde.*' — Elemens  de  Philosaphie. 

*  **  La  gto^ration  de  nos  idees  appartient  i  la  m^taphysique ;  c*e8t  un  de  ses  objeU 
<<  principaux^  et  peut-^tre  devroit  elle  s'y  bomer/ — Ibid. 
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all  those  inquiries  which  relate  to  the  theory  and  to  the  im- 
provement of  our  mental  powers,  some  of  his  observations  must 
be  understood  with  very  important  restrictions.  What  he  has 
stated,  however,  on  the  inseparable  connection  between  per* 
spicuity  of  style  and  soundness  of  investigation  in  metaphy- 
sical disquisitions,  will  be  found  to  hold  equally  in  every  re^ 
search  to  which  that  epithet  can,  with  any  colour  of  propriety, 
be  apphed. 
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CHAPTER   FIRST. 

OF  TU£  FUNDAMENTAL    LAWS    OF    HUMAN    BELIEF;  OR  THE 

PAIMARY  ELEMENTS  OF  HUMAN  REASON. 


The  propriety  of  the  title  prefixed  to  this  Chapter  will, 
I  trast,  be  justified  suflScientlj  bj  the  speculations  which 
are  to  follow.  As  these  differ,  in  some  essential  points,  from 
the  conclusions  of  former  writers,  I  found  myself  under  the 
necessity  of  abandoning,  in  various  instances,  their  phraseology ; 
— ^butmy  reasons  for  the  particular  changes  which  I  have  made, 
cannot  possibly  be  judged  of,  or  even  understood,  till  the  inqui- ' 
ries  by  which  I  was  led  to  adopt  them  be  carefully  examined. 

I  begin  with  a  review  of  some  of  those  primary  truths,  a 
conviction  of  which  is  necessarily  implied  in  all  our  thoughts 
and  in  all  our  actions  ;  and  which  seem,  on  that  account,  ra- 
ther to  form  constituent  and  essential  elements  of  reason,  than 
objects  with  which  reason  is  conversant.  The  import  of  this 
last  remark  will  appear  more  clearly  afterwards. 

The  primary  truths  to  which  I  mean  to  confine  my  attention 
at  present  are,  1.  Mathematical  Axioms :  2.  Truths  (or  more 
properly  speaking.  Laws  of  Belief,)  inseparably  connected  with 
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the  exercise  of  Consciousness,  Perception,  Memory,  and  Rea- 
soning.— Of  some  additional  laws  of  Belief,  tiie  truth  of  which  is 
tacidy  recognized  in  all  our  reasonings  concerning  contingent 
events,  I  shall  have  occasion  to  take  notice  under  a  different 
article. 

Section  L 

Of  Mathematical  Axioms. 

I  HAVE  placed  this  class  of  truths  at  the  head  of  the  enu- 
miration,,  merely  because  they  seem  likely,  from  the  j^ce  which 
they  hold  in  the  elements  of  geometry,  to  present  to  my  readers 
a  more  interesting,  and  at  the  same  time  an  easier  subject 
of  discusw)n»  than  some  c^  the  more  abstract  and  latent  de- 
ments of  our  knowledge,  afterwards  to  be  ccmsidered.  In  other 
respects,  a  differ^it  arrangement  might  perhaps  have  possessed 
some  advantages,  in  point  of  strict  logical  method. 

I. 

On  the  evidence  of  mathematical  axioms  it  is  unnecessary  to 
enlarge^  as  the  controversies  to  which  they  have  given  occasion 
are  entirely  of  a  speculative,  or  rather  scholastic  description ; 
and  have  no  tendency  to  affect  the  certainty  of  that  branch 
of  science  to  which  they  are  supposed  to  be  subservient. 

It  must  at  the  same  time  be  confessed,  with  respect  to  this 
class  of  propositions  (and  the  same  remark  may  be  extended 
to  axioms  in  general),  that  some  of  the  logical  questions  con* 
nected  with  them  continue  still  to  be  involved  in  much  obscu- 
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ritj.  In  proportion  to  their  extreme  simplicitj  is  the  difficulty 
of  illustrating  or  of  descril^ng  theirnature  in  unexceptionable 
language ;  or  even  of  ascertaining  a  precise  criterion  by  which 
they  may  be  distinguished  from  c^her  truths  which  approach  to 
them  nearly*  It  is  chiefly  owing  to  this,  that^  in  geometry, 
there  are  no  theorems  of  which  it  is  so  difficult  to  give  a  rigorous 
demonstration,  as  those,  of  which  persons  unacquainted  with 
the  nature  of  mathematical  evidence  are  apt  to  say,  that  they 
require  no  proof  whatever.  But  the  inconveniences  arising  from 
these  circumstances  are  of  triffing  momebt ;  occasioning,  at  the 
worst,  some  embarrassment  to  those  mathematical  writers,  who 
are  studious  of  the  most  finished  elegance  in  their  exposition  of 
elementary  principles ;  or  to  metaphysicians,  anxious  to  dis- 
play th^  subtilty  upon  points  which  cannot  possibly  lead  to 
any  practical  conclusion. 

It  was  long  ago  remarked  by  Locfce^  of  the  axioms  of  geo- 
metry, a;»  stated  by  Euclid,  that  although  the  proposition  be  at 
first  enunciated  in  general  terms,  and  afterwards  appealed  to, 
in  its  partictilar  apphcaticMis,  as  a  principle  previatisli/  examined 
and  admitted,  yet  that  the  truth  is  not  less  evident  in  the  latter 
case  than  in  the  former.  He  observes  farther,  that  it  is  in  some 
of  its  particular  apptications,  that  the  truth  qf  every  axk)m 
is  originally  perceived  by  the  mind ;  and,  therefore,  that  the 
general  proposition,  so  far  from  being  the  ground  of  our  as- 
sent to  the  truths  which  it  comprehends,  is  only  a  verbal  gene- 
ralization of  what,  in  particular  instances,  has  been  akeady 
acknowledged  as  true. 

The  same  author  remaika^  that  some  of  these  aadoms  ^^  are  no 
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more  than  bare  verbal  propositions,  and  teach  us  nothing  but 
the  respect  and  import  of  names  one  to  another.  TTie  whole 
**  is  equal  to  all  its  parts  :  what  real  truth,  1  beseech  you,  does 
*^  it  teach  us  ?  What  more  is  contained  in  that  maxim,  than 
^*  what  the  signification  of  the  word  totum^  or  the  wholes  does 
^^  of  itself  import  ?  And  he  that  knows  that  the  word  whok 
stands  for  what  is  made  up  of  all  its  parts,  knows  very  little 
less,  than  that  '  the  whole  is  equal  to  all  its  parts/  And  up« 
*<  on  the  same  ground,  I  think,  that  this  proposition,  A  kill  is 
^*  higher  than  a  valley^  and  several  the  like,  nmy  also  pass  for 
"  maxims/' 

Notwithstanding  these  considerations,  Mr  Locke  does  not 
object  to  the  form  which  Euclid  has  given  to  his  axioms,  or 
to  the  place  which  he  has  assigned  to  them  in  his  I^emenls. 
On  the  contrary,  he  is  of  opinion,  that  a  collection  of  such 
maxims  is  not  mthotU  reason  prefixed  to  a  mathematical  sys- 
tem ;  in  order  that  learners,  <*  having  in  the  beginning  perfect- 
ly acquainted  their  thoughts  with  these  propositions  made  in 
general  terms,  may  have  them  ready  to  apply  to  all  particu- 
^^  lar  cases  as  formed  rules  and  sayings.  Not  that,  if  they  be 
equally  weighed,  they  are  more  clear  and  evident  than  the 
instances  they  are  brought  to  confiim ;  but  that,  being  more 
'*  famiUar  to  the  mind,  the  very  naming  of  them  is  enough  to 
"  satisfy  the  understanding/'  In  farther  illustration  of  this, 
he  adds  very  justly  and  ingeniously,  that  "  although  our  know- 
**  ledge  begins  in  particulars,  and  so  spreads  itself  by  degrees 
to  generals ;  yet,  afterwards,  the  mind  takes  quite  the  con- 
trary course,  and  having  drawn  its  knowledge  into  as  gene- 
'^  ral  propositions  as  it  can,  makes  them  familiar  to  its  thoughts, 
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^^  and  accustoms  itself  to  have  recourse  to  then],  as  to  the  stan« 
M  dards  of  truth  and  falsehood/' 

But  although,  in  mathematics,  some  advantage  may  be  gain* 
ed,  without  the  risk  of  any  possible  inconvenience,  fix>m  this 
arrangement  of  axioms,  it  is  a  very  dangerous  example  to  be 
followed  in  other  branches  of  knowledge,  where  our  notions 
are  not  equally  clear  and  precise ;.  and  where  the  force  of  our 
pretended  axioms  (to  use  Mr  Locke's  words),  ^'  reaching  only 
^^  to  the  sound,  and  not  to  the  signification  of  the  words,  serves 
*^  only  to  lead  us  into  confusion,  mistakes,  and  error/'  For 
the  illustration  of  this  remark,  1  must  refer  to  Locke. 

■•  »  .  . 

Another  observation  of  this  profound  writer  deserves  our 
attention,  while  examining  the  nature  of  axioms; — ^^  that 
^*  they  are  not  the  foundations  on  which  any  of  the  sci- 
<^  ences  is  built ;  nor  at  all  useful  in  helping  men  forward  to 
"  the  discovery  of  unknown  truths  V  This  observation  I 
intend  to  illustrate  afterwards,  in  treating  of  the  futility  of 
the  syUogistic  art.  At  present  1  shall  only  add,  to  what  Mr 
Locke  has  so  well  stated,  that,  even  in  mathematics^  it  can- 
not with  any  propriety  be  said,  that  the  axioms  are  the 
foundation  on  which  the  science  rests ;  or  the  first  principles 
from  which  its  more  recondite  truths  are  deduced.  Of  this  I 
have  little  doubt  that  Locke  was  perfectly  aware ;  but  the  mis- 
takes which  some  of  the  most  acute  and  enlightened  of  his  dis« 
ciples  have  committed  in  treating  of  the  same  subject,  convin* 
ces  me,  that  a  further  elucidation  of  it  is  not  altogether  super- 
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flnotis-.'i  Willi :thi8Vi0V9,i  shall :  here  iotrodiice  a  fewueniarks 
on  a  passage  in  Dr  Campbeirs  Pli]lo80{^y  of  Ahetaric^iBrwhich 
he  has  betrayed  some  misapprehensions  on  this  very  point, 
which  a  little  inoitsiatteiition-:to  )theiBiilB  already rquotedfh)m 
&e  Essay* ion^  iijomaa  Uiidemtanding  imight  have  {fi^evented. 
These  remarks  will,  I  hope^  oontaribute:  to  place  the  ^nature  of 
asioras,  more  particulari^r  of  •  mathematical  ^axiotns,  in  a  diffe* 
rent  and  clearer  light  tkim '  that-  in  which ;  diey  hatf e  •  been  com- 
monly considered:  '    '»     :    .  '        ;  Miic.;. 

<^  Of  intuitive  evidaide*  <^ays  ^Dr  Campbell^  that  of  the  fbl« 
<<  lowing  propositiohstbay^erve  as  an  illustration:  One  and 
*'  four  make  five.  Things  equal  to  the  same  thing  are  equal 
<^  tx)  one  another.  The  whcde  is  greater  i  thaxL: a  part;  and,  in 
*^  brief,  afl  axioms  in  arithmetic  and  geometry.  These  are^  in 
*^^eotf  but  so  many  expositions  of  our  own  general  notions, 
^^'tadcen  in  different  views.  Some^  of  them  are  no  more  than 
*^  definitions,  or  equivalent  to  definitions.  To  say^  cine  and 
^*  four  make^t;e,  is  precisely  the  same  thing  as  to  say,  we  give 
^*  the  name  of^t«  to  one  added  to  four.  In  fact,  they  are  all 
*^  in  some  respects  reducible  to  this  aitiom,  whatever  is,  is.  I 
^*  do  not  say  they  are  deduced  from  it,  for  they  have  in  like 
<*  manner  that  original  and  intrinsic  evidence,  which  makes 
^<  them,  as  soon  as  the  terms  are  understood,  to  be  perceived 
**  intuitively.  And,  if  they  are  not  thus  perceived,  nodeduc- 
^^  tton  of  reason  will  ever  confer  on  them  any  additional  evi^ 
*^  dence.  Nay,  in  point  of  time,  the  discovery  of  the  less  ge* 
'<  neral  truths  has  the  priority,  not  from  their  superior  evidence, 
but  solely  from  this  consideration,  that  the  less  general  are 
sooner  objects  of  perception  to  us.    But  J  affirm,  that  though 
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*^  not  deduced  from  that  axiom,  they  may  be  considered  as 
^^  particular  exemplifications  of  it,  and  coincident  with  it,  inas- 
'^  much  as  they  are  all  impUed  in  this,  that  the  properties  of 
^*  our  clear  and  adequate  ideas  can  be  no  other  than  what  the 
"  mind  clearly  perceives  them  to  be. 

**  But,  in  order  to  prevent  mistakes,  it  will  be  necessary  fur- 
^^  ther  to  illustrate  this  subject.  It  might  be  thought  that,  if 
^  axioms  were  propositions  perfectly  identical,  it  would  be  im- 
"  possible  to  advance  a  step  by  their  means,  beyond  the  simple 
**  ideas  first  perceived  by  the  mind.  And  it  must  be  owned,  if 
"  the  predicate  of  the  proposition  were  notliing  but  a  repetition 
^^  of  the  subject,  under  the  same  aspect,  and  in  the  same  or 
^*  synonymous  terms,  no  conceivable  advantage  could  be  made 
"  of  it  for  the  furtherance  of  knowledge.  Of  such  propositions, 
"  for  instance,  as  these, — seven  are  seven,  eight  are  eight,  and 
"  ten  added  to  eleven  are  equal  to  ten  added  to  eleven,  it  is 
**  manifest  that  we  could  never  avail  ourselves  for  the  improve- 
"  ment  of  science.  Nor  does  the  change  of  the  term  make  any 
"  alteration  in  point  of  utility.  The  propositions,  twelve  are  a 
"  dozen,  twenty  are  a  score,  unless  considered  as  explications 
"  of  the  words  dozen  and  score^  are  equally  insignificant  with 
'*  the  former.  But  when  the  thing,  though  in  effect  coinciding,  is 
"  considered  under  a  different  aspect ;  when  what  is  single  in  the 
"  subject  is  divided  in  the  predicate,  and  conversely ;  or  when 
*f  what  is  a  whole  in  the  one  is  regarded  as  a  part  of  something 
•'  else  in  the  other ;  such  propositions  lead  to  tlie  discovery  of 
**  innumerable  and  apparently  remote  relations.  One  added 
^*  to  four  may  be  accounted  no  other  than  a  definition  of  the 
**  word  five,  as  was  remarked  above.    But  when  I  say,  '  Two 

£ 
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added  to  three  are  equal  to  five/  I  advance  a  truth  which, 
though  equally  clear,  is  quite  distinct  from  the  preceding. 
**  Thus,  if  one  should  a£Bnn,  ^  That  twice  fifteen  make  thirty/ 
<<  and  again,  that  *  thirteen  added  to  seventeen  make  thirty/ 
'^  nobody  would  pretend  that  he  had  repeated  the  same  pro- 
"  position  in  other  words.  The  cases  are  entirely  similar.  In 
^*  both  cases,  the  same  thing  is  predicated  of  ideas  which,  taken 
^  severally,  are  di£ferent.  From  these  again  result  other  equa- 
^^  tions,  as  ^  one  added  to  four  are  equal  to  two  added  to 
^  three/  and  ^  twice  fifteen  are  equal  to  thirteen  added  to 
"  seventeen/ 

^^  Now,  it  is  by  the  aid  of  such  simple  and  elementary  prii^ 
*^  ciples,  that  the  arithmetician  and  algebraist  proceed  to  the 
*'  most  astonishing  discoveries.  Nor  are  the  operations  of  the 
^  geometrician  essentially  different/' 


i  have  litde  to  object  to.  these  observations  of  Dr  Campbell, 
as  fiur  as  they  relate  to  arithmetic  and  to  algebra ;  for,  in  these 
sciences,  all  oiu!  investigations  amount  to  nothing  more  than 
to  a  comparison  of  different  expressions  of  the  same  thing.  Our 
common  language  indeed  firequently  supposes  the  case  to  be 
otherwise ;  as  when  an  equation  is  defined  to  be,  ^^  A  proposition 
«*  asserting  the  equality  of  two  quantities.''  It  would,  however, 
be  much  more  correct  to  define  it,  ^^  A  proposition  asserting 
«« the  equivalence  of  two  expressions  of  the  same  quantity  /'  for 
algebra  is  merely  a  wuversal  arithmetic ;  and  the  names  of  num- 
bers are  nothing  else  than  collectives,  by  which  we  are  enabled 
to  express  ourselves  more  concisely  than  could  be  done  by  enu- 
merating ail  the  units  that  they  contain.    Of  tliis  doctrine,  the 
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passage  now  quoted  from  Dr  Campbell  shews  that  he  enter- 
tained a  sufficiently  just  and  precise  idea. 

But,  if  Dr  Campbell  perceived  that  arithmetical  equations, 
such  as  ^^  one  and  four  make  five/'  are  no  other  than  defini- 
tions, why  should  he  have  classed  them  with  the  axioms  he 
quotes  from  Euclid,  ^*  That  the  whole  is  greater  than  a  part,"' 
and  that  ^^  Things  equal  to  the  same  thing  are  equal  to  one 
•*  another ;"  propositions  which,  however  clearly  their  truth  be 
implied  in  the  meaning  of  the  terms  of  which  they  consist,  can- 
not certainly,  by  any  interpretation,  be  considered  in  the  light 
of  definitions  at  all  analogous  to  the  former?  The  former^ 
indeed,  are  only  explanations  of  the  relative  import  of  parti- 
cular names ;  the  latter  are  universal  propositions,  applicable 
alike  to  an  infinite  variety  of  instances  \ 


*  D'Alembert  also  has  confounded  these  two  dasses  of  propositions*  '<  What  do  the 
'*  greater  pertof  thoee  auoms  on  which  geometry  prides  kself  amount  to>  but  toan  ex- 
'*  prefsien>  by  means  of  two  diffiereat  words  or  ngns,  of  the  same  sioaple  idea?  He  who 
<<  says  that  two  and  two  make  four,  what  more  does  he  know  than  another  who  should 

**  content  himself  with  sa3ring,  that  two  and  two  make  two  and  two?'' Here,  a 

simple  arithmetical  equation  (which  is  obviously  a  mere  d^nition)  is  brought  to  illus- 
trate a  remark  on  the  nature  of  geometrical  axioms^— —With  req>ect  to  these  last  (I 
leeansudi  axioms  as  Euclid  has  prefixed  to  his  Elements)  D'Alembert's  opimon  seems 
to  coincide  exactly  with  that  of  Locke,  already  mentioned.  **  I  would  not  be  under- 
*f  stood,  nevertheless,  to  condemn  the  use  of  them  altogether :  I  wish  only  to  remark, 
<*  that  their  utility  rises  no  higher  than  this,  that  they  render  our  simple  ideas  more  fa^ 
^  miliar  by  means  of  habit,  and  better  adapted  to  the  different  purposes  to  which  we 
^  may  have  occasicm  to  apply  them."— ^<  Je  ne  pretends  point  cependant  en  condamner 
**  absolument  I'usage :  je  veux  seulement  faire  observer,  i  quo!  il  se  reduit ;  c*est  2 
**  nous  rendre  les  id&es  simples  plus  famili^res  parlliabitude,  etplus  propres  aux  dif* 
^  ftrens  usages  auxquels  nous  pouvons  les  iqppliquer."««»i}ifcatfr.i  PreUmnairCf  &&  &c» 
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Another  very  obvious  consideration  might  have  satisfied  Dr 
Campbell,  that  the  simple  arithmetical  equations  which  he  men- 
tions, do  not  hold  the  same  place  in  that  science  which  Euclid's 
axioms  hold  in  geometry.  What  I  allude  to  is,  that  the  greater 
part  of  these  axioms  are  equally  essential  to  all  the  different 
branches  of  mathematics.  That  **  the  whole  is  greater  than  a 
^^  part/'  and  that  ^^  things  equal  to  the  same  thing  are  equal 
"  to  one  another/'  are  propositions  as  essentially  connected  with 
our  arithmetical  computations,  as  with  our  geometrical  reason- 
ings ;  and,  therefore,  to  explain  in  what  manner  the  mind 
makes  a  transition,  in  the  case  of  numbers,  from  the  more  sim- 
ple to  the  more  complicated  equations,  throws  no  light  what* 
ever  on  the  question,  how^the  transition  is  made,  either  in  aritb- 
metic  or  in  geometry,  from  what  are  properly  called  axioms,  to 
the  more  remote  conclusions  in  these  sciences. 

The  very  fruitless  attempt  thus  made  by  this  acute  writer  to 
illustrate  the  importance  of  axioms  as  the  basis  of  matliematical 
truth,  was  probably  suggested  to  him  by  a  doctrine  which  has 
been  repeatedly  inculcated  of  late,  concerning  the  grounds  of 
that  peculiar  evidence  which  is  allowed  to  accompany  mathe- 
matical demonstration.  '^  All  the  sciences  (it  has  been  said) 
"  rest  ultimately  on  first  principles,  which  we  must  take  for 
"  granted  without  proof ;  and  whose  evidence  determines,  both 
^'  in  kind  and  degree,  the  evidence  which  it  is  possible  to  attain 
'^  in  our  conclusions.  In  some  of  the  sciences,  our  first  princi- 
"  pies  are  intuitively  certain ;  in  others,  they  are  intuitively 
"  probable ;  and  such  as  the  evidence  of  these  principles  is, 
*•  such  must  that  of  our  conclusions  be.  If  our  first  principles 
"  are  intuitively  certain,  and  if  we  reason  from  them  conse* 


SECT.  I.]  OF   THE    HUMANT   MIND.  37 

^  quendally,  our  conclusions  will  be  demonstratively  certain : 
"  but  if  our  principles  be  only  intuitively  probable,  our  con- 
^*  elusions  will  be  only  demonstratively  probable.  In  /mathe- 
^*  matics,  the  first  principles  from  which  we  reason  are  a  set  of 
^^  axioms  which  are  not  only  intuitively  certain,  but  of  which 
**  we  find  it  impossible  to  conceive  the  contraries  to  be  true : 
^*  And  hence  the  peculiar  evidence  which  belongs  to  all  the 
^^  conclusions  that  follow  from  these  principles  as  necessary  con- 
**  sequences/' 

■ 

.  To  this  view  of  the  subject  Dr  Reid  has  repeatedly  given  his 
sanction,  at  least  in  the  most  essential  points ;  more  particular- 
ly, in  controverting  an  assertion  of  Locked  that  ^'  no  science 
^is,  or  hath  been  built  on  iwonnw/'— "  Surely  (says  Dr  Reid) 
^^  Mr  Locke  was  not  ignorant  of  geometry,  which  hath  been 
*^  built  upon  maxims  prefixed  to  the  Elements,  as  fi^r  back  as 
^  we  are  able  to  trace  it.  But  though  they  had  not  been  pre» 
'^  fixed,  which  was  a  matter  of  utility  rather  than  necessity, 
^^  yet  it  must  be  granted,  that  every  demonstration  in  geometry 
<*  is  grounded,  either  upon  propositions  formerly  demonstrated, 
"  or  upon  self-evident  principles  V 

On  another  occasion,  he  expresses  himself  thus:  ^<  I  take  it 
**  to  be  certain,  that  whatever  can,  by  just  reasoning,  be  infer* 
*^  red  fix)m  a  principle  that  is  nec^sary,  must  be  a  necessary 
^  truth.  Thus,  as  the  axioms  in  mathematics  are  all  necesh 
^  sary  truths,  so  are  all  the  conclusions  drawn  from  them ;  that 
•*  is,  the  whole  body  of  that  science  -f-/' 


<^m^ 


^Essays  on  Intell^  Powers, p.647»  4to  edit.      f  Ibid,  p.577.  See  also  {^£60, 56 1 >  606. 
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That  there  is  something  fundamentally  erroneous  in  these 
yery  strong  statements  with  respect  to  the  relation  which  Eu- 
clid's axioms  bear  to  the  geometrical  theorems  which  follow, 
appears  sufficiently  from  a  consideration  which  was  long  ago 
mentioned  by  Locke, — that  from  these  axioms  it  is  not  possible 
for  human  ingenuity  to  deduce  a  single  inference.  '^  It  was 
^^  not  (says  Locke)  the  influence  of  those  maxims  which  are 
^<  taken  for  principles  in  mathematics,  that  hath  led  the  mas* 
"  ters  of  that  science  into  those  wonderful  discoveries  they  have 
^^  made.  Let  a  man  of  good  parts  know  all  the  maxims  gene- 
^*  neraUy  made  use  of  in  mathematics,  never  so  perfectly,  and 
<^  contemplate  their  extent  and  consequenoes  as  much  as  he 
*^  pleases^  he  will,  by  their  assistance^  I  suppose,  scarce  evef 
^  come  to  knowy  that  ^  the  square  of  the  hypothenuse  in  a 
^  right  angled  triangle,  is  equal  to  the  squares  of  the  two  other 
^  sides/  The  knowledge  that  ^  the  whole  is  equal  to  all  its 
^  parts,'  and,  ^  if  you  tak^  equals  from  equals,  the  remainders 

*  will  be  equal,'  helped  him  not,  I  presume^  to  this  demon- 
^  stration :  And  a  man  may,  I  thinki  pore  long  enough  on 
^  those  axioms,  without  ever  seeing  ope  jot  the  more  of  ma- 

*  thematical  truths  */'  But  surely,  if  this  be  granted,  and  if, 
at  the  same  time,  by  the  first  principles  of  a  science  be  meant 
those  fundamental  propositions  from  which  its  remoter  truths 
are  derived,  the  axioms  cannot,  with  any  consistency,  be  called 
the  First  Principles  of  Mathematics.  They  have  not  (it  wiB 
be  admitted)  the  most  distant  analogy  to  what  are  called  the 
first  principles  of  natural  phik>sophy  ;~^to  those  general  facts, 
for  example,  of  the  gravity  and  elasticity  of  the  air,  firom  which 


•  Eamy  on  Human  UndaoHaadiDg,  B<kA  2V«  diap.  ziL  j^  1& 
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may  be  deduced^  as  consequences,  the  suspension  of  the  mer- 
cury in  the  Torricellian  tube,  and  its  fall  when  carried  up  to  an 
eminence.  Accordmg  to  this  meaning  of  the  word,  the  princi- 
ples of  rnathematical  science  are,  fiot  the  axioms  but  the  defi^ 
ftitiom ;  which  defifnitidns  hold,  in  mathematics,  precisely  the 
same  place  that  is  held  in  naturdl  philosophy  by  such  general 
facts  as  have  now  been  referred  to  *. 

From*  what  principte  are  the  various  properties  of  the  circle 
dented,  but  from  the  definition  of  a  circle  ?  From  what  prin- 
dple  the  properties  of  the  parabola  or  ellipse,  but  from  the 


^^^^^^^^^^^^^^^^^^^^^ 


*  fitr  order  ta  prevent  cavil,  it  10117  be  necessary  tor  me  to  remark  here,  that  ^vi^ien  I 
speak  df  mathematical  axioms,  1  have  in  view  only  such  as  are  of  the  same  description 
¥rith  the^nt  nine  of  those  which  are  prefixed  to  the  Elements  of  Euclid ;  for,  in  that 
list,  it  is  well  known,  that  there  are  several  which  belong  to  a  class  of  propositions  alto* 
gether  different  from  the  others.  That  '^all  right  angles  (for  example)  are  equal  to 
^  otte  anoUier ;"  that  <*  when  one  straight  line  Miing  on  twv'dther  straight  lines  makes 
*'  the  two  interior  angles  oh  the  same  side  less  than  two  right  angles,  these  two  straight 
**  lines,  if  produced,  shall  meet  on  the  $ide,  where  are  the  two  angles  less  than  two  right 
'*  angles ;"  are  manifestly  principles  which  bear  no  analogy  to  such  barren  truisms  as 
these,  **  Things  that  are  equal  to  one  and  the  same  thing  are  equal  to  one  another." 
''  If  equals  be  added  to  equals,  the  wholes  ai^  equal.''  <'  If  equals'  be  taken  froiili  equals, 
'*  the  remainders  are  equal."  Of  these  propositions^  the  two  former  (the  10th  and  11th 
axioms,  to  wit,  in  Euclid's  list)  are  evidently  theorems  which,  in  point  of  strict  logical 
accuracy^  ought  to  be  demonstrated ;  as  may  be  easily  done,  with  respect  to  the  first, 
in  a  single  sentence*  Hiat  the  second  has  not  yet  been  proved  in  a  simple  and  satkftc- 
tory  manner,  has  been  long  considered  as  a  sort  of  reproach  to  matheifiaticiaBs ;  and  I 
hare  little  doubt  that  this  rq>roach  will  continue  to  exist,  till  the  baftis  of  the  science 
be  sofetiewlMl  mlairged,  by  the  introduction  of  ode  or  two  new  definitions/  td  s^rve  as 
additional  prindples  of  geometrical  reasoning. 

For  SQime  farther  remarks  on  Euclid's  Axioms,  see  n6te  (A). 

The  edition  of  Euclid  to  which  I  uniformly  refer,  is  that  of  David  Gregory.    Oxon. 
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definitions  of  these  curves  ?  A  similar  observation  may  be  ex« 
tended  to  all  the  other  theorems  which '  the  mathematician  de- 
monstrates :  And  it  is  this  observation  (which,  obvious  as  it 
may  seem,  does  not  appear  to  have  occurred,  in  all  its  force, 
either  to  Locke,  to  Reid,  or  to  Campbell,)  that  furnishes,  if  I 
mistake  not,  the  true  explanation  of  the  pecuUarity  already  i^ 
marked  in  mathematical  evidence  *. 

The  prosecution  of  this  last  idea  properly  belongs  ta  the  sub- 
ject of  mathematical  demonstration,  of  which  I  intend  to  treat 
afterwards.  In  the  meantime,  I  trusty  that  enough  has  been 
said  to  correct  those  misapprehensions  of  the  nature  of  axioms, 
which  are  countenanced  by  the  speculations,  and  still  more  by 
the  phraseology,  of  some  late  eminent  writers.  On  this  article, 
my  own  opinion  coincides  very  nearly  with  that  of  Mr  Locke — 
both  in  the  view  which  he  has  given  of  the  nature  and  use  of 
axioms  in  geometry,  and  in  what  he  has  so  forcibly  urged 
concerning  the  danger,  in  other  branches  of  knowledge,  of  at« 
tempting  a  similar  list  of  maxims^  without  a  due  regard  to  the 
circumstances  by  which  different  sciences  are  distinguished 
frpm  one  another.  With  Mr  Locke,  too,  I  must  beg  leave  to 
guard  myself  against  the  possibility  of  being  misunderstood  in 


*  D' Alembert,  although  he  sometimes  seems  to  speak  a  different  language,  approach- 
ed nearly  to  this  view  of  the  subject  when  he  wrote  the  following  passage : 

'*  Fiiudly,  it  is  not  without  reason  that  mathematicians  consider  d^niiions  as  prind" 
^*.fh$;  since  it  is  on  clear  and  precise  definitions  that  our  knowledge  rests  in  those  sci- 
'^  ences,  where  our  reasoning  powers  have  the  widest  field  opened  for  their  exercise.''-— 
'<  Au  reste,ce  n'est  pas  sans  raisonqueles  math6maticiens  regardentles  definitions  comme 
'<  des  principeSy  puisque,  dans  les  sciences  ou  le  raisonnement  a  la  meilleure  part, 
<<  c'est  sur  des  definitions  nettes  et  exactes  que  nos  connolssances  sont  appuy6es«''«-> 
Elemem  de  Phil.  p.  4. 

10 
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the  illustrations  which  I  have  offered  of  some  of  his  ideas : 
And  for  this  purpose,  I  cannot  do  better  than  borrow  his  words. 
1^  In  all  that  is  here  suggested  concerning  the  little  use  of  axi- 
*<  oms  for  the  improvement  of  knowledge,  or  dangerous  use  in 
'<  undetermined  ideas,  I  have  been  far  enough  from  saying  or 
**  intending  they  should  be  laid  aside,  as  some  have  been  too 
^'  forward  to  charge  me.  I  affirm  them  to  be  truths,  self-evi- 
*^  dent  truths ;  and  so  cannot  be  laid  aside.  As  far  as  their  in*- 
"  fluence  will  reach,  it  is  in  vain  to  endeavour,  nor  would  I  at- 
**  tempt  to  abridge  it.  But  yet,  without  any  injury  to  truth  or 
^*  knowledge,  I  may  have  reason  to  think  their  use  is  not  an- 
^<  swerable  to  the  great  stress  which  seems  to  be  laid  on  them, 
<^  and  I  may  warn  men  not  to  make  an  ill  use  of  them^  for  the 
"  confirming  themselves  in  eixor  *.*' 

After  what  has  been  just  stated,  it  is  scarcely  necessary  for 
me  again  to  repeat,  with  regard  to  mathematical  axioms,  that 
although  they  are  not  the  principles  of  our  reasoning,  either  in 
arithmetic  or  in  geometry,  their  truth  is  supposed  or  implied  in 
all  our  reasonings  in  both ;  and,  if  it  were  called  in  question, 
our  further  progress  would  be  impossible.  In  both  of  these 
respects,  we  shall  find  them  analogous  to  the  other  classes  of 
primary  or  elemental  truths  which  remain  to  be  considered. 

Nor  let  it  be  imagined,  from  this  concession,  that  the  dispute 
turns  merely  on  the  meaning  annexed  to  the  word  principle. 
It  turns  upon  an  important  question  of  fact ;  Whether  the  theo- 


^  Locke's  Essay,  Book  IV,  cb.  rii.  ^  14. 
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r^ns  of  geometry  rest  on  the  axiamsj  in  the  same  sense  in  which 
they  rest  on  the  dejinitums  F  or  (to  state  the  question  in  a  man- 
ner still  more  obvious,)  Whether  axioms  hold  a  place  in  geome- 
try at  all  analogous  to  what  is  occupied  in  natural  philosophy, 
by 'those  sensible  phenomena  which  form  the  basis  of  that  sci- 
ence ?  Dr  Reid  compares  them  sometimes  to  the  one  set  of 
propositions  and  sometimes  to  the  ol^r*.  If  the  foregoing 
observations  be  just,  they  bear  no  analogy  to  either. 
.1  •  .  . . 

.  Into  this  indistinctness  of  language  Dr  Reid  was  probably 
led  in  part  by  Sir  Isaac  Newton,  who,  with  a  very  iUcigical  la- 
titude in  the  use  of  words,  gave  the  name  of  aM&ms  to  the  laws 
qf  motion  ^9  and  also  to  those  general  experimental  troths  wfaic^ 
form  the  ground-work  of  our  general  reasonings  in  catoptrics 
and  dioptrics.     For  such  a  misapplication  of  the  technical  terms 


0 


*  **  Mathematics,  once  fairly  established  on  the  foundation  of  a  few  axioms  and  d^ 
**  nitions,  as  upon  a  rock|  has  grown  from  'age  to  age,  so  as  to  become  the  loftiest  and 
f  the  most  solid^labric  th«e  hnnuai  reason  can  hmsC'^Enttys  on  hu.  Ptnoen^  p.  56^1; 

**  Lord  Bacon  first  delineated  the  on]y  solid  foundation  on  whioh  natural  philosophy 
*^  can  be  built ;  and  Sir  Isaac  Newton  reduced  the  principles  laid  down  by  Bacon  into 
**  three  or  fbur  axtomt^  which  he  caUs  reguta  philosophandu  Firom  these,  together  tidtk 
<<  thefken^metia  obeeroed  jy  ^  ^en^e^^  nMeh  he  Ifttnvor  1a^  Amm  as  Jtrst ^ndflisss^ 
**  he  deduces,  by  strict  reasoning,  the  propositions  contained  in  the  third  book  of  his 
'<  Principia,  and  in  his  Optics ;  and  by  this  means  has  raised  a  ftbric,  which  is  not 
^*^  liable  to  be  shaken  by  doubtful  disputation,  but  stands  immoveable  on  the  basis  of 
<*  idf-evident  principles.** — Ibid.  See  also  pp.  647,  64d. 
■f  Airfonuita, me  leges  MiMs*  Vid.  Phil&tophue  NaturaKs  Ptimnpia  Mathematica.' 
At  the  beginning,  too^  of  Newton's  Optics,  the  title  of  axioma  is  given  to  the  fol* 
lowing  propositions : 

1 
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of :  mathematics  some  apology  might  perhaps  be  made,  if  the 
author  had  be^i  treating  on  any  subject  connected  with  moral 
science;  but  surelyt  in  a  wcMrk  entitled  ^  Mathematical  Princiq)ilfi8 
^^  oi  Natural  Philosophy/'  the  word  awiam  might  reasonably  have 
been  expected  to  be  used  in  a  sense  somewhat  analogous  to 
that  which  every  person  liberally  educated  is  accustomed  to 
annex  to  it,  when  he  is  first  initiated  into  the  elements  of  geo« 
metry. 


The  question  to  which  the  preceding  discussion  relates  is  of 
the  greater  consequence,  that  the  prevailing  mistake  with  re» 
spect  to  the  nature  of  mathematical  axioms,  has  contributed 
much  to  the  support  of  a  very  erroneous  theory  concerning 


"  Axiom  I. 
**  The  angles  of  reflection  and  refraction  lie  in  one  and  the  same  plane  with  the  angle 
''  of  incidence. 

"  Axiom  IL 
^  The  ai^;ie  of  reflection  is  equal  to  tiie  angle  of  incidence* 

"  Axiom  m. 
**  If  the  refracted  ray  be  tamed  directly  back  to  the  point  of  incidence,  it  shall  be 
**  refracted  into  the  line  before  described  by  the  incident  ray. 

"  Axiom  IV. 
**  Refraction  out  of  the  rarer  me^um  into  the  denser,  is  made  towards  the  peipendi* 
^colar;  that  is,  so  that  the  angle^of  refraction  be  less  than  the  angle  of  incidence. 

•*  Axiom  V. 
^  The  sine  of  incidence  h  either  accurately,  or  very  nearly  in  a  given  ratio  to  the 
**  sineof  refraction.** 

When  Ae  word  axiom  m  understood  by  one  writer  in  the  sense  annexed  to  it  by  Eu* 
did,  and  by  his  antagonist  in  the  sense  here  given  to  it  by  Sir  Isaac  Newton,  it  is  not 
smpriiing  that  there  should  be  apparently  a  wide  diversity  between  their  opinions  con* 
eeming  Ae  logical  importance  of  this  class  of  propositions. 


■M 
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mathematical  evidence,  which  is,  I  believe,  pretty  generallj 
adopted  at  present, — ^that  it  all  resolves  ultimately  into  the  per- 
ception of  identity ;  and  that  it  is  this  circumstance  which  con* 
stitutes  the  peculiar  and  characteristical  cogency  of  mathema- 
tical  demonstration. 

Of  some  of  the  other  arguments  which  have  been  alleged  in 
favour  of  this  theory,  1  shall  afterwards  have  occasion  to  take 
notice.  At  present,  it  is  sufficient  for  me  to  remark,  (and  this 
I  flatter  myself  I  may  venture  to  do  with  some  confidence,  after 
the  forgoing  reasonings,)  that  in  so  far  as  it  rests  on  the  sup* 
pofiition  that  all  geometrical  troths  are  ultimately  derived 
fnta  Euclid's  axioms,  it  proceeds  on  an  assumption  totally  un* 
founded  in  fact,  and  indeed  so  obviously  false,  that  nothing 
but  its  antiquity  can  account  for  the  facility  with  which  it  con* 
tinues  to  be  admitted  by  the  learned  ^. 


•  A  late  mathematician^  of  conaiderable  ingenuity  and  learning,  doubtfol,  it  dioidd 
teem,  whether  Euclid  had  laid  a  sufficiently  broad  foundation  for  mathematical  science 
in  the  axioms  prefixed  to  his  Elements,  has  thought  proper  to  introduce  several  new 
ones  of  his  own  invention.  The  first  of  these  is,  that  '<  Eveiy  quantity  is  equal  to  it« 
**  self;**  to  which  he  adds  afterwards,  that  **  A  quantity  expressed  one  way  is  equal  to 
**  itself  expressed  any  other  way.** — See  Elements  qf  MtUhemaHcal  AnafynSf  hy  iVo- 
Jeuor  Vilamt  ^  St  Andrevo%  We  are  apt  to  smile  at  the  formal  statement  of  these, 
propositions ;  and  yet,  according  to  the  theory  alluded  to  in  the  text,  it  is  in  truths  of 
this  very  description  that  the  whole  science  of  mathematics  not  only  begins  but  ends. 
<<  Onmes  mathematicorum  propositiones  sunt  identical,  et  repraesentantur  hac  formula, 
(<  a  p=  a.'*  This  sentence,  which  I  quote  from  a  dissertation  published  at  Berlin  about 
fifty  ye^rs  ago,  expresses,  in  a  few  words,  what  seems  to  be  now  the  prevailing  opim'on, 
(more  particularly  on  the  Continent)  concerning  the  nature  of  mathematical  evidence* 
The  remarks  which  I  have  to  offer  upon  it  I  delay  till  some  other  questions  shall  be  pre* 
viously  considered* 
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Section  I. 


11. 


Cantinuatum  of  tht  same  Subfect,  "^ 

The  difibrence  of  opinion  betvreen  Locke  and  Reid»  of  which 
I  took  notice  in  the  foregoing  part  of  this  section,  appears  greater 
than  it  really  is,  in  consequence  of  an'  ambiguity  in  the  word 
principle^  a»  empk>y6d  by  the  latter.  In  its  proper  acceptation, 
it  seems  to  me  to  denote  an  assumption  (whether  resting  on 
fact  or  on  hypothesis),  upon  which,  as  a  datum^  a  train  of  rea« 
soning  proceeds ;  and  for  the  falsity  or  incorrectness  of 
which  no  logical  rigour  in  the  subsequent  process  can  compen- 
sate. Thus  the  gravity  and  the  elasticity  of  the  air  are  princi^ 
pies  of  reasoning  in  our  speculations  about  the  barometer.  The 
equality  of  the  angles  of  incidence  and  reflection ;  the  propor- 
tionality of  the  sines  of  incidence  and  refraction ;  are  principles 
of  reasoning  in  catoptrics  and  in  dioptrics.  In  a  sense  perfectly 
analogous  to  this,  the  definitions  of  geometry  (all  of  which  are 
merely  hypothetical)  are  the  frst  principles  of  reasoning  in  the 
subsequent  demonstrations,  and  the  basis  on  which  the  whole 
fabric  of  the  science  rests. 

I  have  called  this  the  proper  acceptation  of  the  word,  be* 
cause  it  is  that  in  which  it  is  most  frequently  used  by  the 
best  writers.    It  is  also  most  agreeable  to  the  literal  mean- 
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ing  which  its  eljmology  suggests,  expressing  the  original  point 
from  which  our  reasoning  sets  out  or  commences. 

Dr  Reid  often  uses  the  word  in  this  setise^  as,  for  example,  in 
the  following  sentence,  alreadjr  quoted  :  "  From  three  or  four 
"  axioms,  which  he  calls  regtdce  philosophandij  together  with  the 
'^  phenomena  observfid  by  the^  seik9ps^  zMcb  he  likewise  lays  down  as 
^^  first  principlesj  Newton  deduces,  by  strict  reasoning,  the  pro- 
<^  positions  contaiiked  m  the  third  book' of  his  PHdcipim  dnd 
"  in  his  Optics/' 


On  other  occ^ipns,  he  u^  ;the  same  vtuad  to  denote  those 
^lemeatfil  tifujljis  (ii  l.m^y  we^ihe  expreasioB,)  which  aie  vim 
txksJ^y  taken  fw  granted  or  assi)iiied»  in  «vi^y.step  of  our  lesh 
BonijDg ;  and  without  whichy  aljdioi^  np  conaeqtiemM  can  bt 
durec^y  inferred  from  Umvoo,  a  train  of  reasoning  would  be  imip 
possible.  Of  this  kind,  in  mathematics,^  are  th€.«MMif»  or  (aa 
Mr  Loekeaod  others  frequently  call  them»)<the  i«anm»j:  in  pby-^ 
sics,  a  belief  of  the  ogntiumnce  ^  tkn  Laum  of  J^idure  ,>-4n  i^ 
pQf:  retasonings^  wi^vt  e3:ceptioi»#  a  belief  in  our  mm  identity ^ 
^nd  tfi  the  emdence  of , memory.  Such  truths  are  the  Imt  elements 
into  which  reasoning  resolves  itself,  when  subjected  to  a  meta^ 
physical  analysis ;  and  which  no  person  but  a  metaphysicimi 
or  a  log^ian  ever  thinks  of  stating  in  the  form  of  prc^sitionsi 
or  even  of  expressing  verbally  to  himself.  It  is  to  truths  of 
this  description  that  Locke  seems  in  general  to  apply  the  name 
oi maxims ;  and,  ^  this  sense,  it  'i&  unquestionably  true,  that 
no  science  (not  even  geometry)  is  fr)undedon  masims  aft  its  first 
principle* 


In  one  sense  *>6f  ihe  moid  prifieiplej  indeed,  miaxhns  may  be 
CflUed  principle*  •  of  Teasonirig;  for  the  words  principles  and 
elements  are-rametiAies  used  kB  synonjrmous.  Nor  do  I  take 
upon  me  to  say  that  this  mode  of  speaking  is  exceptionable. 
All  4Jiat  'I  *lteen  is^  thbt  %bdy  caii&dt  bis  called  pkficiples  of  rea^ 
saningj  in 'the  iseiine  which  has  jiistnow  been  defined  ;  and  that 
accuracy  requires,  that  the  word,  on  which  the  whole  question 
hinges,  should  not  be  ufiedin  both  seniesy  in  the  course  of  the 
«iine  argotaaent.  it  H  fo^  ^sre^oh'  thiit-IMv^  emt^oyed 
-^e  phimse  prmci^es  ofreit^&hing  oa  the  ofte  oocaaon»  and  ele- 
ments  of  reasoning  on  the  other. 

-*  It  4s  difficult  to'find  onexoeptidttlEtlbfe  language  t6  marie  dis- 
'tiifletidiis 'SO  ccoufkletely'- foreign  -tiy  tbe^ordidafy  piiupos^  of 
ilpeechr  but^  in  the  present  instkhcb;  the  iihe  of  sepatftlion 
4ft  "stfbii^ly  attd  deftly  drttwn*  by  ^  this  criterion;-^that  firom 
friklApkt  Kjf'  reoMlming  cbmequence^  ihtiyy  be'  deduced ;  item 
M4»t  Fhftte  daMed  eftf^ficirf  ' 

'*  A  process  of  logieail  reftsotiing^  hks  %«e^  bften  likened  to 
tt  chain  supp<M^lhig^li*weight.  ^If -this  similitude*  be  Wlopteil, 
the  aadoms-'cn^^li^U^iehtbl  truths  now ihentioned;  niay  bef  c6m- 

pared  to  the  successive  concatenations  which  connect  the  dif- 

1  I  ... 

^sient  Hhks  immediafely  with  each  other; "the  jpnndpfe^  of  our 
ttasoHing  resemble  the  hook,  or  ralfaeV  the  beam,  from  which  the 
who!c(  «y  suspended: 

The-foregoing  observatioBSf  I-ara  inclined  to  think,  coincide 
with  what  was,  at.bott(»n,  Mr  Locke's  opiiuon  on  this  subject. 


V      » 
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That  he  has  not  stated  it  ivilli  bis  usual  clearness  and  distinct- 
ness, it  is  impossible  to  deny  ;  at  the  same  limei  I  cannot  sub- 
scribe to  the  following  severe  criticism  of  Dr 


'^  Mr  Locke  has  observed,  *  That  intuitive  knowledge  is 
'^  necessary  to  connect  all  the  steps  of  a  demonstration/ 

^<  From  this,  I  think,  it  neciessarily  follows,  that  in  every 
''  branch  of  knowledge^  we  muai;  make;  use  of  tratbs  that  are 
*'  intuitively  known,  in  order  to  deduce  from,  them  such'  as  hq- 
**  quire  proof. 

^^  But  I  cannot  reconcile  this  with  what  he  says .  (section 
^'  8th  of  the  same  chapleu) :  ^The  necessity  of  this  intuilive 
<<  knowledge  in  every  step  of  scientifical  or  demonstrative  rea- 
'^  soning,  gave  occasion,  I  imagine,  to  that  nvstakeo  axioof, 
^*  that  all  reaspning  was  e^  pracogpiitis  ^  jpraconcesiisy  wbipb 
'^  how  far  it  is  mistaken  I  shall  have  occasion  to  show  more 
at  large  when  I  come  to  consider  propositions,  and  particu- 
larly those  propositions  which  are  called  maxims,  and  to 
^^  show  that  it  is  by  a  mbtake<lhat  tl^  are  svtpposed  to  be  the 
^r foundation  of  all  our  knowledge  and  reasQoingis  ^^\ 

•  ft 

The  distinction  which  I  have  already,  made  between  d^ 
menti  of  reasoning,  and  Jirft  prifidpkn  of  reasoning,  appears 
to  myself  to  throw  much  light  on  these  apparent  contmdio 
tions. 


**i 


#  fiflwyf  on  Int.  Powers,  p.  645,  4ta«dit. 

10 
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That  the  seeming  difference  of  opinion  on  this  point  between 
these  two  profound  writers^  arose  chiefly  from  the  ambiguities 
of  language,  may  be  inferred  from  the  following  acknowledge* 
ment  of  Dr  Reid,  which  immediately  follows  the  last  quota- 
tion: 

^^  I  have  carefully  examined  the  chapter  on  maxims,  which 
*^  Mr  Locke  here  refers  to,  and  though  one  would  expect,  from 
^'  the. quotation  last  made,  that  it  should  run  contrary  to  what 
**  I  have  before  delivered  concerning  first  principles,  I  find  only 
^*  two  or  three  sentences  in  it,  and  those  chiefly  incidental,  to 
"  which  I  do  not  assent  */' 

Before  dismissing  this  subject,  I  must  once  more  repeat,  that 
the  doctrine  which  I  have  been  attempting  to  establish,  so  far 
from  degrading  axioms  from  that  rank  which  Dr  Reid  would 
assign  them,  tends  to  identify  them  still  more  than  he  has  done 
with  the  exercise  of  our  reasoning  powers ;  inasmuch  as,  in* 
stead  of  comparing  them  with  the  datay  on  the  accuracy  of 
which  that  of  our  conclusion  necessarily  depends,  it  considers 
them  as  the  rmcula  which  give  coherence  to  all  the  particular 
links  of  the  chain ;  or,  (to  vary  the  metaphor)  as  component  ek* 
mentSy  without  which  the  faculty  of  reasoning  is  inconceivable 
and  impossible  -f*. 


*  Essays  on  InU  Powersi  p.  6489  4to  edit, 

f  D'Alembert  has  defined  the  word  prindfle  exactly  m  the  sense  in  which  I  have 
vsed  it ;  and  has  expressed  himself  (at  least  on  one  occasion)  nearly  as  I  have  don^ 
in  the  subject  of  axioms.    He  seems  however  on  this,  as  weU  as  on  some  other  logical 

O 
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Section  II. 

V 

Of  certain  Laws  of  Beliefs  inseparably  connected  with  the  exerc$se 
of  Consdousness,  Memory ^  Perception^  and  Reasoning. 


1.  It  is  by  the  immediate  evidence  of  consciousness  that  \tt 
are  assured  of  the  present  existence  of  our  various  sensations^ 


and  metaphpical  questioDB,  to  have  varied  a  little  in  hb  viewB  (probably  firom  mere 
forgetfulnesa)  in  different  parts  of  his  writings. 

**  What  then  are  the  truths  which  are  entitled  to  have  a  place  in  the  elements  of 
<<  phflosophy  I  They  are  of  two  kinds ;  thote  vahich  firm  the  head  qf  each  pari  ^the 
**  chain,  and  those  which  are  to  be  fomidat  the  points  where  different  branches  of  the 
**  diain  unite  together. 

**  Truths  of  the  first  kind  are  distinguished  by  this«'>4hat  they  do  not  d^>end  on  any 
'^.  other  truthsi  and  that  they  possess  within  then^ves^  the  whole  grounds  of  their  eWr 
<<  dence.  Some  of  my  readers  will  be  apt  to  suppose^  that  I  here  mean  to  speak  of 
**  axioms ;  but  these  are  not  the  truths  which  I  have  at  present  in  view.  With  respect 
**  to  diis  last  class  ot principles,  I  must  refer  to  what  I  have  elsewhere  said  of  theifa ; 
''  thaty  notwithstanding  their  truth,  they  add  nothing  to  our  information-;  and  that  the 
If  palpable  evidence  which  acocnnpanies  them,  amounts  to  nothing  more  than  fo  an  ok- 
*^  pression  of  the  same  idea  by  means  of  two  dilBerent  terms.  On  such  occasions»  the 
**  mind  only  turns  to  no  purpose  about  its  own  axis,  without  advancing  forward  a  sin- 
**  gle  step.  Accordingly,  axioms  are  so  far  firom  holdibg  the  h^hest  rank  in  phOoso- 
**  phy,  that  they  scarcely  deserve  the  distinction  of  being  formally  efumdat^"!  ' . . 

[<<  Or  quelles  sent  les  v^t^  qui  doivent  entrer  dans  des  elemens  de  philosophie  I 
^<  n  y  en  a  de  deux  sortes ;  cettes  quifirment  la  the  de  chaque  partie  de  la  chaine,  et 
<<  celles  qui  se  trouvent  au  point  de  reunioh  de  plusieurs  branches. 

^'  LesvMt&du  premier  genre  ont  pour  caractdre  distinctif  dene  d^peiidre  d%u- 
**  cune  autre,  et  de  n'avoir  de  preuves  que  dans  elles-m6mes.  Plusieurs  lecteurit  crol- 
**  ront  que  nous  voulons  parler  des  axioms,  et  ils  se  tromperont ;  nous  les  renvoydos  i  ce 
''  qui  nous  en  avons  dit  ailleurs,  que  ces  sortes  de  principes  ne  nous  apprennent  rien  i 
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whether  pleasant  or  painful ;  of  all  our  affections,  passions^ 
hopes,  fears,  desires,  and  volilions.  It  is  thus  too  we  are  as- 
sured of  the  present  existence  of  those  thoughts  which,  during 


'^  ftlroe  d'etre  vrtdfly  et  que  leur  evidence  pailpable  ei  gtomire  se  reduit  ft  ezprimer  la 
^  memeidte  par  deuiL  lenneB  difierenB,  Teq^rit  neftit  alors  autre  chose  que  tourner  in- 
**  tttUement  sur  lui-in£me  sans  avancer  d*un  seul  pas.  Ainsi  les  axioms  bien  loin  de 
'*  tenir  en  philosophie  le  premier  rang  n'ont  pas  m4me  besoin  d'etre  enonc^" — Elem. 
lb  PML  pp.  24,  250 

Aklunighy  in  the  fiiregoing  passage^  D'Alembert^  in  comjdiance  with  common  phra* 
aeologjry  has  bestowed  the  name  of  principlts  upon  asiomi,  it  appears  clearly^  from  a 
question  which  occurs  afterwards,  that  he  did  not  consider  them  as  well  entitled  to  this 
appellation.  **  What  are  then/'  he  asksi  **  in  each  science,  the  true  principles  from 
"  which  we  ought  to  set  out  ?"  ('<  Quels  sent  done  dans  diaque  science  les  vrai$ 
*^primdpes  d'oa  I'on  doit  pdrtir  }**).  The  answer  he  gives  to  this  question  agrees  with 
die  doptrine  I ,  have  stated  in  every  particular,  ezcepfing  in  this,  that  it  represents 
(and  in  my  opinion  very  incorrectly)  the  principles  of  geometrical  science  to  be  (not 
definitions  or  hypotheses,  but)  those  simple  and  acknowledged  Jacts^  which  our  senses 
perceive  with  respect  to  the  properties  of  extension.  **  The  true  principles  from  which  we 
<*  ouf^t  to  set  out  in  the  diflerent  sciences,  are  simple  and  acknowledged^/2(^,  which  do 
^  not  presuppose  the  existence  of  any  others,  and  which,  of  course,  it  is  equaUy  vain  to  at- 
^'  tempt  explaining  or  confuting ;  in  physics,  the  familiar  phenomena  which  daily  experi- 
'^  ence  presents  to  every  eye ;  in  geometry  ^  the  sensible  properties  of  extension  ;  in  mecha- 
**  nics,  the  impenetrability  of  bodies,  upon  which  their  mutufd  actions  depend ;  in  meta- 
**  physics,  the  results  of  our  sensations ;  in  morals,  the  original  and  common  a&ctions  of 
*^  thehuman  race."-— [''Les  vraisprincipesd'ouTon  doit  partir  dans  chaque  science, sent 
**  des  £euts  simples  et  reconnus,  qui  n'en  supposent  point  d'autres,  et  qu'on  ne  puisse 
<«  par  consequent  ni  expliquer  ni  contester ;  en  physique  les  ph^nomenes  joumaliers  que 
«  Fobservadon  d^couvre*  i  tons  les  yeux ;  en  ghmetrie  lesproprietts  sensiUes  de  PetenduCf 
«  en  mechanique,  I'impenetrabilit^  des  corps,  source  de  leur  action  mutuelle;  en  meta- 
**  physique,  le  r^ultat  de  nos  sensations ;  en  morale,  les  affectipns  premieres  et  com* 
''  munes  k  tons  les  hommes." — pp.  26,  27.] 

In  cases  of  this  sort,  where  so  much  depends  on  extreme  precision  and  nicety  in  the 
use  of  words,  it  appears  to  me  to  be  proper  to  verify  the  fidelity  of  my  translations  by 
ctobjoining  the  original  passages. 
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our  waking  hours,  are  continually  passing  through  the  mind^ 
and  of  aU  the  different  effects  which  they  produce  in  fumiahing 
employment  to  our  intellectual  faculties. 

According  to  the  common  doctrine  of  our  best  philosKK 
phers  *,  it  is  by  the  evidence  of  canscioumess  we  are  assured  that 
we  ourselves  exist.  The  proposition,  however,  when  thus 
stated,  is  not  accurately  true ;  for  our  own  existence  (as  I  have 
elsewhere  observed  f),  is  not  a  direct  or  immediate  object  of 
consciousness,  in  the  strict  and  logical  meaning  ai  that  term; 
We  are  conscious  of  sensation,  tliought,  desire,  volition ;  but 
we  are  not  conscious  of  the  existence  of  mind  itself;  nor  would 
it  be  possible  for  us  to  arrive  at  the  knowledge  of  it  (suppos* 
ing  us  to  be  created  in  the  full  possession  of  all  the  inteUectual 
capacities  which  belong  to  human  nature),  if  no  impression  were 
ever  to  be  made  on  our  external  senses.  The  moment  that,  in 
consequence  of  such  an  impression,  a  sensation  is  excited,  we 
learn  two  facts  at  once ;— -the  existence  of  the  sensation,  and 
our  own  existence  as  sentient  beings ; — ^in  other  words,  the  very 
first  exercise  of  consciousness  necessarily  implies  a  belief^ 
not  only  of  the  present  existence  of  what  is  felt,  but  of  the 
present  existence  of  that  which  feels  and  thinks ;  or  (to  em- 
ploy plainer  language)  the  present  existence  of  that  being 
which  I  denote  by  the  words  /  and  myself.  Of  these  facts, 
however,  it  is  the  former  alone  of  which  we  can  properly  be 
said  to  be  conscious,  agreeably  to  the  rigorous  interpretation 


^  See,  in  particular,  CampbeU's.  Ftiilosophy  of  Rhetoric, 
t  Philosophical  Easays,  p.  7* 
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of  the  expression.  A  conviction  of  the  latter,  although  it  seems 
to  be  so  ihsepariable  from  the  exercise  of  consciousness,  that  it 
can  scarcely  be  considered  as  posterior  to  it  in  the  order  of 
time^  is  yet  (if  I  may  be  allowed  to  make  use  of  a  scholastic 
distinction)  posterior  to  it  in  the  order  of  nature ;  not  only 
as  it  supposes  consciousness  to  be  already  awakened  by 
some  sensation,  or  some  other  mental  affection ;  but  as  it  is 
evidently  rather  a  judgment  accompanying  the  exercise  of 
that  power,  than  one  of  its  immediate  intimations  concerning 
its  appropriate  class  of  internal  phenomena.  It  appears  to 
me,  therefore,  more  correct  to  call  the  belief  of  our  own  existp 
ence  a  concomitant  or  accessory  of  the  exercise  of  conscious- 
ness, than  to  say,  that  our  existence  is  a  fact  falling  under  the 
immediate  cognizance  of  consciousness,  like  the  existence  of 
the  various  agreeable  or  painful  sensations  which  external  ob* 
jects  excite  in  our  minds. 

2.  That  we  cannot,  without  a  very  blameable  latitude  in  the 
use  of  words,  be  said  to  be  conscious  of  our  pei^onal  identity, 
is  a  proposition  still  more  indisputable ;  inasmuch  as  the  very 
idea  of  personal  identity  involves  the  idea  of  timcj  and  conse- 
quently presupposes  the  exercise  not  only  of  consciousness^  but 
of  memory.  The  belief  connected  with  this  idea  is  implied  in 
every  thought  and  every  action  of  the  mind,  and  may  be  just- 
ly regarded  as  one  of  the  simplest  and  most  essential  elements 
of  the  understanding.  Indeed  it  is  impossible  to  conceive  ei- 
ther an  intellectual  or  an  active  being  to  exist  without  it.  It 
is,  however,  extremely  worthy  of  remark,  with  respect  to  this 
beUef,  that,  universal  as  it  is  among  our  species,  nobody  but  a 
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metaphysician  ever  thinks  of  expressing  it  in  words,  or  of  re» 
ducing  into  the  shape  of  a  proposition,  the  truth  to  which  it  re- 
lates. To  the  rest  of  mankind,  it  forms  not  an  object  of  know- 
ledge;  but  a  condition  or  supposition,  necessarily  and  uncon- 
sciously involved  in  the  exercise  of  all  their  faculties.  On  a  part 
of  our  constitution,  which  is  obviously  one  of  the  last  or 
primordial  elements  at  which  it  is  possible  to  arrive  in  analyzing 
our  intellectual  operations,  it  is  plainly  unphilosophical  to 
suppose,  that  any  new  Ught  can  be  thrown  by  metaphysical 
discussion.  All  that  can  be  done  with  propri^y,  in  such  casest 
is  to  state  the  fact. 

And  here,  I  cannot  help  taking  notice  of  the  absurd  and  in- 
consistent attempts  which  some  ingenious  men  have  made,  to 
explain  the  gradual  process  by  which  they  suppose  the  mind 
to  be  led  to  the  knowledge  of  its  own  existence,  and  of  that 
continued  identity  which  our  constitution  leads  us  to  ascribe 
to  it  How  (it  has  been  asked)  does  a  child  come  to  form  the 
vary  abstract  dnd  metaphysical  idea  expressed  by  the  pronoun 
J^or  nwi  f  In  answer  to  this  question,  I  have  only  to  observe^ 
that  when  we  set  about  the  explanation  of  a  phenomenon,  we 
must  proceed  on  the  supposition  that  it  is  possible  to  resolve 
it  into  some  more  general  law  or  laws  with  which  we  are  al- 
ready acquainted.  But,  in  the  case  before  us,  how  can  this 
be  expected,  by  those  who  consider  that  all  our  knowledge  of 
mind  is  derived  from  the  exercise  of  reflection ;  and  that  every 
act  of  this  power  implies  a  conviction  of  our  own  existence  as 
reflecting  and  intelUgent  beings.'^  Every  theory,  therefore, 
which  pretends  to  account  for  this  conviction,  must  necessarily 

10 
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involve  that  sort  of  paralogism  which  logicians  call  a  p^itio 
prindpU  ;  inasmuch  as  it  must  resolve  the  thing  to  be  explained 
into  some  law  t>r  laws,  the  evidence  of  which  rests  ultimately 
on  the  assimiption  in  question.  From  this,  assumption,  which 
is  necessarily  implied  in  the  joint  exercise  of  consciousness  and 
memory,  the  philosophy  of  the  human  mind,  if  we  mean  to 
study  it  analytically,  must  of  necessity  set  out ;  and  the  very 
attempt  to  dig  deeper  for  its  foundation,  betrays  a  total  igno- 
rance of  the  logical  rules^  according  to  which  alone  it  can  ever 
bepro«c».«lwiU.anyhope8.ofsucce». 

It  was,  I  believe,  first  remarked  by  Mr  Prevost  of  Geneva, 
(and  the  remark,  obvious  as  it  may  appear,  reflects  much  ho^ 
]|0ur  on  his  acuteness  and  sagacity)  that  the  inquiries  concern* 
kig  the  mind,  founded' on  the  hypothesis  of  the  animated  statue-^ 
inquiries  which  both  Bonnet  and  CondiUac  professed  to  carry 
on  analytically, — ^were  in  truth  altogether  synthetical.  To  this 
criticism  it  may  be  added,  that  their  inquiries,  in  so  far  as  they 
had  for  their  object  to  explain  the  origin  of  our  belief  of  our  own 
existence,  and  of  our  personal  identity,  assumed,  as  the  pnnci* 
ples^  of  their  synthesis,  facts  at  once  less  certain  and  less  fami- 
liar than  the  problem  which  they  were  atnployed  to  resplve. 

Nor  is  it  to  the  metaphysician  only,  that  the  ideas  of  iden- 
tity and  of  personality  are  familiar.  Where  is  the  indivi- 
dual wh<^  has  •  not  experienced  their  powerful  influence  over 
Us  imagination^  while  he  was  employed  in  reflecting  on  the 
train  of  events  which  have  filled  up  the  past  history  of  his 
life ;  and  on  that  internal  world,  the  phenomena  of  which 
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have  been  exposed  to  his  own  inspeclion  alone  ?  On  such  an 
occasion »  even  the  wonders  of  external  nature  seem  compara- 
tively insignificant;  and  one  is  tempted  (with  a  celebrated 
French  writer)  in  contemplating  the  spectacle  of  the  universct 
to  adopt  the  words  of  the  Doge  of  Genoa  when  he  visited  Ver« 
sailles — ^^  Ce  qui  m'etonne  le  plus  ici,  c'est  de  m'y  voir  */^ 

3.  The  belief  which  all  men  entertain  of  the  existence  of  the 
material  world,  (I  mean  their  behef  of  its  existence  indepeOff^ 
dently  of  that  of  percipient  beings),  and  their  expectation  of 
the  continued  uniformity  of  the  laws  of  nature,  belong  to  the  same 
class  of  ultimate  or  elemental  laws  of  thought,  with  those  which 
have  been  just  mentioned.  The  truths  which  form  their  objects 
are  of  an  order  so  radically  difierent  from  what  are  commonljr 
called  truths^  in  the  popular  acceptation  of  that  word,  that  it 
might  perhaps  be  useful  for  logicians  to  distinguish  them  by 
some  appropriate  appellation,  such,  for  example,  as  that  of 
metaphysical  or  transcendental  truths.  They  are  not  prindfUs 
or  data  (as  will  afterwards  appear)  from  which  any  conse^ 
quence  can  be  deduced ;  but  form  a  part  of  those  original 
stamina  of  human  reason,  which  are  equally  essential  to 
all  the  pursuits  of  science,  and  to  all  the  active  concerns  of 
life. 

4.  I  shall  only  take  notice  farther^  under  this  head,  of  the 
confidence  which  we  must  necessarily  repose  in  the  evidence  o£ 
memory  (and,  I  may  add,  in  the  continuance  of  our  personal 


•  D'Aknbert,  Apologie  de  FEtude.  ^  \ 

4 


0SCV.  II.J  OV  TUB    HUMAN   MXVO,  57 

identity)  'when  we  are  employed  in  carrying  on  any  process  of 
deduction  or  argunieDtation ; — in  foUowiag  outy  for  instance, 
the  steps  of  a  long  mathematical  demonstration.  In  yielding 
our  assent  to  the  conclusion  to  which  such  a  demonstration 
leads,  we  evidently  trust  to  the  fidelity  with  which  our  memory 
has  connected  the  different  links  of  the  chain  together.  The 
reference  which  is  often  made,  in  the  course  of  a  demonstration, 
to  propofitkniB  formeriy  proved,  (daces  the  same  remark  in  a 
li^t  still  stronger;  and  shews  plainly  that,  in  this  branch  of 
knowledge,  which  is  jusdy  considered  as  the  most  certain  c^ 
any,  the  authority  of  the  same  laws  of  belief  which  are  recog** 
niaed  in  the  ordinary  pureuits  of  life,  is  tacitly  acknowledged. 
Deny  the  evidence  of  memory  as  a  ground  of  certain  know- 
ledge,  and  you  destroy  the  foundations  of  mathematical  science 
aa  oompletdy  as  if  you  were  to  deny  the  truth  oi  the  axioms 
assumed  by 


The  foregoing  examples  auffici^tly  illustrate  the  natoie 
of  that  dass  of  truths  which  I  have  ciUled  Fundanufntal  Lam 
«f  Human  Belief,  or  Primafy  Ekmente  ofHymam  lUusm.  A 
variety  of  others,  not  less  importantt  might  be  added  to 
the  list  * ;  but  these  I  shall  not  at  present  stop  to  enumerate,  as 
my  chief  object,  in  introducing  the  subject  here,  was  to  explam 
tbe  omimon  relation  in  which. they  all  stand  to  deductive  evi- 
dence* In  this  point  of  view,  two  anak)^HW»  or  rather  coinciF 
dences,  between  the  truths  which  we  have  been  last  consider*^ 

*  Bucii,  For  example,  as  ootbdlef  of  die  existence  defptiaa  causes;  our  bdief  of 
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ing,  and  the  ibathematical  axioms  which  were  treated  of  for- 
merly, immediately  pr-esent  themselves  to  our  notice* 

1.  From  neidier  of  these  classes  of  truths  can  any  direct 
inference  be  drawn  for  the  fisu*ther  enlargement  of  our  know- 
ledge. This  remark  has  been  already  shown  to  hold  universally 
with  respect  to  the  axioms  of  geometry ;  and  it  applies  equally 
to  what  I  have  called  Fundamental  Laws  of  •  Human  Belief. 
From  such  propositions  as  these, — I  exist ;  I  am  the  tame  per^ 
son  t(hday  that  I  was  yesterday  ;  the  material  world  has  ane^ 
istence  independent  of  my  mind ;  the  general  laws  of  nature  will 
continue^  in  future^  to  operate  uniformly  as  in  time  past^ — ^no  in- 
ference can  be  deduced,  any  more  than  from  the  intuitive  truths 
prefixed  to  the  Elements  of  Euclid.  Abstracted  from  other 
data^  they  are  perfectly  barren  in  themselves ;  nor  can  any 
possible  comlnnation  of  them  help  the  mind  forward^  one  sin- 
gle step,  in  its  progress.  It  is  for  this  reason,  that  instead  of 
calling  them,  ^ith  some  other  writers,  ^«^  principles^  I  have  dis- 
tinguished them  by  the  title  of  fundamental  laws  of  belief;  the 
former  word  seeming  to  me  to  denote,  according  to  common 
usage,  some  fact^  or  some  supposition^  from  which  a  series  of 

consequences  may  be  deduced. 

*     • 

If  the  account  now  given  of  these  laws  of  belief  be  just,  the 
great  argument  which  has  been  commonly  urged  in  support  of 
their  authority,  and  which  manifestly  confounds  them  with 
what  are  properly  called  principles  of  reasoning  *,  is  not  at  all 


*  AristoUe  himself  luuB  inore  than  once  made  this  r^^    more  partictdMllj',  fa  iiifL 
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applicable  to  the  subject ;  or  at  least  does  not  rest  the  point 
in  dispute  upon  its  right  foundation.  If  there  were  no  first 
principles  (it  has  been  said)  or,  in  other  words,  if  a  reason 
could  be  given  for  every  thing,  no  process  of  deduction  could 
possibly  be  brought  to  a  conclusion.  The  remark  is  indisput- 
ably true  ;  biit  it  only  proves  (what  no  logician  of  the  present 
times  wiU  venture  to  deny)  that  the  mathematician  could  not 
demonstrate  a  single  theorem,  unless  he  were  first  allowed  to 
lay  down  his  definitions ;  nor  the  natural  philosopher  explain 
or  account  for  a  single  phenomenon,  unless  he  were  allowed 
to  assume,  as  acknowledged  facts,  certain  general  laws  of  na» 
lure.  What  inference  does  this  afibrd  in  favour  of  that  parti- 
cular class  of  truths  to  which  the  preceding  observations  relate, 
and  against  which  the  ingenuity  of  modem  sceptics  has  been 
more  particularly  directed  ?      If  I   be  not  deceived,,  these 

cuaaing  the  absurd  questioni  Whether  it  be  possible  for  the  same  thing  to  be  and  not  to 
be  ?  »^iHJt  /i  K<u  rvT0  A'ToJ^iKVvvAi  rtfii  //*  aTa//«i;0'/«r*  t^n  yct^  AwajJ^v^iA,  re 
ftii  yivafftLUf  Tiwp  /fi  l^fiTup  Afo^t^tf,  KAi  T/r«r  ov  /f /•  eA«K  /txf r  >iep  iirAmtv  ceJVrarer 
Am^u^ip  %tfAi*  iif  ATfipw  yAf  AY  0«t//^0i*  Wxf  (AnJ^'  0  vr#f  ufAi  ATaJ'i^iY.f'^Aristot. 
Mietapkys.  Vol.  II.  p.  87S.  Edit.  Du  Val. 

"  But  there  are  some  who,  through  ignorance,  make  an  attempt  to  prove  even  this 
*^  prindple,  (that  it  is  impossible  for  the  same  thing  to  be  and  not  to  be.)  For 
^<  it  18  a  mark  of  ignorance,  not  to  be  able  to  distinguish  those  things  which  ought  to  be 
**  demonstrated  from  things  of  which  no  demonstration  should  be  attempted.  In  truth, 
^'  it  is  altogether  impossible  that  every  thing  should  be  susceptible  of  demonstration; 
'<  otherwise  the  process  would  extend  to  infinity,  and,  after  all  our  labour,  nothing 
^'  would  be  gained."  In  the  sentence  immediately  preceding  this  quotation,  Aristotle 
edb  the  maxim  m  question,  ^ifiAs^TAjn  rmv  A^^mr  vA^m,  "the  most  certain  of  all 

To  the  same  purpose,  Dr  Reid  has  said :  "  I  hold  it  to  be  certain,  and  even  demon- 
^  sftrabk;!  that  all  knowledge  got  by  reasoning  must  be  built  on  first  principles.  This  (he 
*  adds)  b  aa  oerliiii  as  that  every  bouse  must  have  a  foundation.''-^Mays  on  Int. 
K  itttt' 4ldi  efit. 
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troths  aoe  §tiU  more  intimately  connected  with  the  operations 
of  the  reasoning  faculty  than  has  been  generally  imagined ; 
not  as  the  principles  {xf^foi)  from  which  our  reasonings  set 
out,  and  on  which  they  ultimately  depend ;  but  as  the  neces- 
sary conditiimi  on  which  every  step  of  the  deduction  tacitly 
proceeds ;  or  rather  (if  I  may  use  the  expression)  as  essen- 
tial elements  which  enter  into  the  composition  of  reason  itsdf. 

2.  In  this  last  remark  I  have  anticipated,  in  some  measure, 
what  I  had  to  state  with  respect  to  the  second  coincidence 
aHuded  to;  between  mathematical  axioms,  and  the  other 
propositions  which  I  have  comprehended  under  the  gene- 
ral title  of  fwndamentiU  kms  rf  human  belirf.  As  ihe  truth 
of  axioms  is  virtuaUy  presupposed  or  implied  in  the  successive 
steps  of  every  demonstration,  so,  in  every  step  of  our  reason- 
ings concerning  the  order  of  Nature,  we  proceed  on  the  suppo- 
sition, that  the  laws  by  which  it  is  regulated  will  continue  uni- 
form as  in  time  past;  and  that  the  material  universe  has 
an  existence  independent  of  our  perceptions.  I  need  scarce- 
ly add,  that,  in  all  our  reasonings  whatever,  whether  JLh^ 
relate  to  necessary  or  to  contingent  tmths,  our  own  perso- 
nal identity  and  the  evidence  of  memory,  are  virtually  ta- 
ken for  granted.  These  different  truths  all  agree  in  thK»  that 
they  are  essentially  involved  in  the  exercise  of  our  rational 
powers ;  although,  in  themselves,  they  furnish  no  principles  or 
data  by  which  the  sphere  of  our  knowledge  can^  by  any  isigfi^ 
nuity ,  be  enlarged.  They  agree  farther  in  being  taddy  Bgjkmmyf^ 
ledged  by  all  men,  learned  or  ignorant,  without  any  forttiiil 
enunciation  in  words,  or  even  any  conscious  exerdae  of  re 
It  is  only  at  that  period  of  our  intdlectuaji 
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scioiUfe  airang^nents  and  metf^yai^  FcfioemeHt^  be^ 
to  be  introduced,  that  they  become  object9  of  atL^tioa  to  the 
mind,  and  assume  the  form  of  propasitioas. 

In  consequenoe  c^  these  two  analogies  or  coipcidences, 
I  should  have  been  inclined  to  comprehend,  under  the  ge- 
neral tide  of  axiom$,  all  the  truths  which  have  been  hither- 
to  under  our  review,  if  the  comoKHi  usage  of  our  laugua^ 
had  not,  in  a  great  measure,  ,ap(»opriatod  ih^t  i^ppieUatioii 
to  the  ^ioms  of  matbonatict ;  and  if  ihe  v'tGW  of  .<^e  sub^ 
ject  which  I  have  tt^cen,  did  not  render  it  loeceflfiary  fcH:  m&  to 
direct  the  attention  of  my  reados  to  the  wide  diversity  be- 
tween the  branches  of  lutowtedge  to  which  |ll«e>j  aro  resp^p* 
tivdy  subservient. 

I  was  anxious  also  to  prevent  these  truths  fiom  being  alt 
ideniafied,  in  point  of  k^cal  importance,  M«d^  the  s^me  name* 
The  fkct  is,  t^t  the  one  dips*,  (in  consequence  otf  the  fdatioa 
in  which  they  stand  to  the  demonstrative  conclus^ims  of  geo- 
metry,) are  compara|;iv«ly  of  so  titUe  mooKfA,  that  the  formal 
enumeration  ot  ihem  waa  a  matter  of  choice  rather  than  of  ne- 
cessity ;  vfhemas  the  oth^<:}aS9.b9'y«  iimjfortunalely  been  r^ed, 
by  die  sceptical  controversies  <3f  oiodem  tiymes,  to  »  ««uaapicu- 
ous  rank  in  the  philosophy  of  the  human  mind.  I  have  thought 
ii  Ofife  advisable^  therefore,  to  bestow  on  the  latter  an  appro- 
fAa^  >uih  aS  ihtm  Qwn  i  witbiout  l^wever  going  so  far,  as  to 
reject  altogether  the  phFaseoi^r  tff  those  who  have  aofiexed 
to  the  word  qiriom  a  more  enlarged  meaning  than  that  which 
liJMwe  »8>wfty-iaiWi&  tP  it    Liule  i9c<Hiveui€!nce,  indeed,  can 


Gi  ELEMENTS  OF  THE    PHILOaOPHY  [CHAP.  I. 

arise  from  this  latitude  in  the  use  of  the  term ;  provided  only  it 
be  always  confined  to  those  ultimate  laws  of  belief,  which,  al- 
though they  form  the  first  dements  of  human  reason,  cannot 
with  propriety  be  ranked  among  the  principles  from  which 
any  of  our  scientific  conclusions  are  deduced. 

Corresponding  to  the  extension  which  some  late  writ> 
ers  hare  gi?en  to  euiom&,  is  that  of  the  province  which 
they  have  assigned  to  intuition;  aterm.whichhasbeen  applied, 
by  Dr  fieattie  and  others,  not  only  to  the  power  by  /^hich  we 
perceive  the  truth  of  the  axioms  of  geometry,  but  tx^  that  by 
which  we  recognize  the  authority  of  the  fundamental  laws  of 
bdief,  when  we  hear  them  enunciated  in  language.  My  only  ■ 
objection  to  this  use  of  the  word  Is,  that  it  is.  a  departure  from 
Common  practice ;  according  to  which,  if  I  be  not  mistaken, 
the  proper  objects  of  intuition  are  propositions  aoalogous  to 
the  axioms  prefixed  to  Euclid's  Elements.  In  some  p^r  le* 
spects,  this  innovaUon  might  perhaps  be  regarded  as  ,8fa  ini^ 
provement  on  the  very  limited  and  imperfect  vocabulary  of 
which  we  are  able  to  avail  ourselves  in  our  present  discussions  *« 


*  ftcGording  to  Locke,  we  have  the  kaotoledge  of  our  own  exktencs  by  itittMmt 
sf  the  exBtence  of  God  bj  dttnotatnOim  ;  and  of  other  thingt  by  tenutiom.  Book  fo 
Chap,  ft  ^  9. 

ThiB  use  of  (he  vord  intK^Mfi  Bcenu  to  be  somewhat  arfoitraiy.  Tlie  rnlity  of  onr 
mm  existence  is  a  truth  which  bean  aa  little  analogy  to  the  axionu  of  math 
any  other  primary  truth  whatever.  Ifthe  prbnnce  of  tM^MtKm,  thenA»'e,  be  extcndid 
as  &r  as  it  baa  been  earned  by  Locke  in  the  feregoiog  sentence,  itwillaotbecasy  to  giy**J 
good  reason  why  it  should  notbe  enlarged  a  little  farther.  The  words  mfw'f  ion  and  ienton- 
ttration,  it  must  not  be  forgotten,  have,  both  of  them,  an  etymological  reference  to  it» 
sense  of  seeing ;  and  when  we  wish  to  express,  in  the  strongest  terms,  ibs  molt  com^etl 


1 

m 
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To  the  class  of  truths  which  I  have  here  called  laws  of  be- 
Uefy  or  elements  qf  reason^  the  title  of  principles  of  common  sense 
was  long  ago  given  by  Father  Buffier,  whose  language  and 
doctrine  concerning  them  bears  a  very  striking  resemblance  to 
those  of  some  of  our  later  Scotbh  logicians.  This,  at  least, 
strikes  me  as  the  meaning  which  these  writers  in  general  annex 
to  the  phrase  ;  although  all  of  them  have  frequently  employed 
it  with  a  far  greater  degree  of  latitude*  When  thus  limited  in 
its  acceptationt  it  is  obviously  liable,  in .  point  of  scientific,  ac- 
curacy, to  two  very  strong  objections,  both  of  which  have  been 
already  sufficiently  illustrated.  The  first  is,  that  it  applies,  the 
appellation  of  principles  to  laws  of  belief  from  which  no  .infe- 
rrace  can  be  deduced ;  the.second,  that  it  refers:  the  origin  of 
these  laws  to  Common  sense  *••— Nor  is  this  phraseology  more 
agreeable  to  popular,  use  than  to  logical  precision.  If  we  were 
to  suppose  an  individual,  whose  conduct  betrayed  a  disbelief  of 
his  own  existence,  or  of  his  own  identity,  or  of  the.  reality,  of 
surrounding  objects^  it  would  by  no  means  amount  to  an  ade- 
quate description  of  his  condition  to  say,  that  he  was  destitute 
of  common  sense.  We  should  at  once  pronounce  him  to  be  de- 
stitute of  reason^  and  would  no  longer  consider  him  as  a  fit 
subject  of  discipline  or  of  punishment.  The  former  expression, 
indeed,  would  only  imply  that  he  was  apt  to  fall  into  absurdi- 


eiradence  whidi  can  be  set  before  the  mind,  we  compare  it  to  the  light  of  noon-day  ;»-in 
•odier  wordsi  we,  conpareit.to  what  Mr  Locke  here  attempU  to  degrade,  by  calling  it 

•^  See  tlie.friiiMdiiiginfc,of  lli%,aecti^  with  respect  to  the  wordprincyde;  and  the 
Aooam^id^i^n]lJlltfj^§fK.f^^  la  dieprop^  meaning  of  the  phrase  common 
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lAtB  And  ]ttapft>prietieft  ill  tbe  cbmmon  ciAcenis  cf  life.  To 
d^n&miiiilt^^  tbefefote»  Mdi  \Ms  iif  bdief  as  we  have  now 
bi66n  cotisideiidgi  ckma^iMttf  elemM^  of  human  reaMoth  while  it 
stethS  t][uite  tmexceptionable  in  point  of  technical  distincttiess, 
cantlot  fo^  JBfttly  oefMUfed  m  the  slightest  deviation  from  our  ha^- 
^Uftl  fbnm  of  speedti  Ofi  the  same  grounds^  it  may  be  fairly 
(|(ie!BtiOflfid^#heUiertheW€TdfMloHWbuld  notion  someoccasionst 
be  th«  b«6t  Bttbst^te  whieh  our  language  affords  for  intuUkm^  in 
thtit  ehlat^ed  lu^ceptation  which  baa  been  given  to  it  of  late. 
If  not  0[MiV6  BO  definite  and  precise  as  might  be  wished,  it  would 
be  at  least  employed  ifi  due  of  thoM  slgnlfioatioas  in  which  it 
it  tllready  ^Mdiiliair  to  evefy  emr  i  whereas  the  meaning  of  m^ 
iUHioHi  when  lised  fbr  the  same  purpose^  is  stretched  very  iar 
beyond  its  Mditiary  limits^  And  in  caam  of  this  sort,  where 
IPre  hate  to  ch(9Ctte  between  two  terms,  neither  of  which  is 
tlltbgiitfaer  imeicceptionable,  it  will  be  foaad  much  safer  to 
Ifitfet  to  the  cobtext  ftnr  restricting,  in  the  reader'*  mind,  what 
ki  too  ge&ertd,  thML  for  enlarging  what  nse  haa  accustoowd  us 
tt»  interpret  in  a  sense  too  aarrow. 

I  ftiust  tB^d^  tdOs  in  oppofikion  to  the  high  authorities  of  Dr 
Ji>hi)tBon  and  Dr  Bebttie  *,  that,  for  many  years  past,  reaioa 


*  Dr  Johnson's  definition  of  Reason  was  before  quoted.    The  following  is  that  giyen 

*'  ftetem  iti  tii^  by  Aote  ^o  w:^  nMst  Mcmtitie  la  dhtingnisMng,  to  signify  that 

**  power  of  the  human  mind  by  which  we  draw  inferences,  or  by  which  we  ttt  conTlnoedy 

*<  thstt  a  rllliftfdta  bllhings  to  two  iAe«s,  on  aee^ryant  of  <mr  hattbg  found  ihst  these  ideas 

^  blear  (ierttti^  i«lfltt2oB6  to  dther  Jd^as.    Ihalitn^/it  Is  ttM  ftrcuhy  #Mch  enaftiieii  1tt» 

V  frcnn  relations  or  ideas  that  are  known>  to  investigate  such  as  are  unknown^  and  iriUi- 
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has  been  very  seldom  used  by  philosophical  writers,  or  indeed 

by  correct  writers  of  any  description,  as  synonymous  with  the 

power  of  reasoning.     To  appeal  to  the  light  of  human  reason 

from  the  reasonings  oj  the  schools^  is  surely  an  expression  to 

^hich  no  good  objection  can  be  ^nade,  on  the  score  either  of 

Tagiieness  or  of  novdty.    Nor  has  the  etymological  affinity 

iietween  fthese  two  words  the  slightest  tendency  to  throw  any 

ObMurity  on  the  foregoing  expression.    On  the  contrary,  this 

affinity  may  be  of  use  in  some  of  our  future  arguments,  by 

keeping  constantly  in  view  the  close  and  inseparable  con- 

BecdoB  which  will  be  afterwards  shown  to  exist  between  the 

two  dififerent  inteUectual  operations  which  are  thus  brought 

into  immediate  contrast. 

■     •  •  • 

The  i»mrks  >which  I  hare  stated  in  the  two  preceding  sec^ 
tions,  comprehend  ^evGry  thing  of  essential  importance  whidi  I 
have  to  ofier  on  this  article  oi  'logic.  But  the  space  which  it 
hw  ocou{^ed  for  nearly  half  a  century,  in  some  of  the  most 
noted  philosophical  works  which  have  appeared  in  Scotland, 
lays  me  under  the  necessity,  before  entering  on  a  new  topic, 
0f  introducing,  in^  this  place,  a  few  critical  strictures  on  the 
doctrines  of  my  ^predecessors. 


"  out  which  w^  never  could  proceed  in  the  discovery  of  truth  a  single  step  beyond  first 
"  principles  or  intuitive  BxiomsJ*— Essay  on  Truths  Part  I.  Chap,  i. 
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Section  III. 

Continuation  of  the  Subject. — Critical  Remarks  on  some  late  Con- 
trwersies  to  which  it  has  given  rise. — Of  the  Appeals  which  Dr 
Rtid  and  some  other  Modem  Writers  have  made^  in  their 
Philosophical  DiscussionSy  to  Common  Sense^  as  a  Criterion  of 
Truth. 

I  OBSERVED)  in  a  fonner  part  of  this  work,  that  Dr  Reid  ac- 
knowledges the  Berkeleian  system  to  be  a  logical  consequence 
of  the  opinions  universally  admitted  by  the  learned  at  the  time 
when  Berkeley  wrote.  In  the  earlier  part  of  his  own  hfe,  ac- 
cordingly, he  informs  us,  that  he  was  actually  a  convert  to  the 
scheme  of  immaterialism ;  a  scheme  which  he  probably  con« 
sidered  as  of  a  perfectly  inoffensive  tendency,  as  long  as  be 
conceived  the  existence  of  the  material  world  to  be  the  oojy 
point  in  dispute.  Finding,  however,  from  Mi*  Hume's  writ* 
ings,  that,  along  with  this  paradox,  the  ideal  theory  necessarily 
involved  various  other  consequences  of  a  very  different  nature, 
he  was  led  to  a  careful  examination  of  the  data  on  which  it 
rested  ;  when  he  had  the  satisfaction  to  discover  that  its  only 
foundation  was  a  hypothesis^  unsupported  by  any  evidence 
whatever  but  the  authority  of  the  schools  *. 


^  It  was  not,  therefore,  (as  has  very  generally  been  imagined  by  the  followers  of 
Berkeley)  from  any  apprehension  of  danger  in  his  argument  agaimt  the  existence  of 
matter f  that  Reid  was  induced  to  call  in  question  the  ideal  theory ;  but  because  he 


^ 
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From  this  important  concession  of  a  most  impartial  and 
competent  judge,  it  may  be  assumed  as  a  fact,  that,  till  the 
refutation  of  the  ideal  theory  in  his  own  "  Inquiry  into  the 
"  Human  Mind/'  the  parlizans  of  Berkeley's  system  remained 
complete  masters  of  the  controversial  field  ;  and  yet,  during  the 
long  period  which  intervened,  it  is  well  known  how  little  im- 
pression that  system  made  on  the  belief  of  our  soundest  philo- 
sophers. Many  answers  to  it  were  attempted,  in  the  mean- 
time, by  various  authors,  both  in  this  country  and  on  the  Con- 
tinent ;  and  by  one  or  other  of  these,  the  generality  of  the 
learned  professed  themselves  to  be  convinced  of  its  futili- 
ty;— the  evidence  of  the  conclusion  (as  in  many  other 
cases)  supportiQg  the  premises,  and  not  the  premises  the 
conclusion  *•     A  very  curious  anecdote,  in    illustration  of 


liiought  that  Mr  Hvme  had  cleariy  showni  by  turning  Berkelejr^s  weapons  against  him« 
idi^  Aat  this  theory  was  eqvaUy  subversive  of  the  existence  of  mtW.  The  ultimate  ob- 
ject of  Berkeley  and  of  Reid  was  precisely  the  same ;  the  one  asserting  the  exbtence 
of  matter  from  the  very  same  motive  which  led  the  other  to  deny  it. 

When  I  speak  of  Reid's  asseriing  the  existence  of  matter,  I  do  not  allude  to  any  new 
pno&  which  he  has  produced  of  the  BlcU  This  he  rests  on  the  evidence  o£  sense,  as  he 
rests  the  existence  of  the  mind  on  the  evidence  of  consciousness.  All  that  he  professes 
to  have  done  is^  to  show  the  inconclusiveness  of  Berkeley's  argument  against  the  for« 
mer,  and  that  of  Hume  against  the  latter,  by  refuting  the  ideal  hypothesis  which  is  the 
common  foundation  of  both. 

*  The  impotent,  though  ingenious  attempt  of  Berkeley  (not  many  years  after  the 
date  of  his  metaphysical  publications)  to  shake  the  foundations  of  the  newly-invented 
method  of  Fluxions,  created,  in  the  public  mind,  a  strong  prejudice  against  him,  as  a 
sophistical  and  paradoxical  disputant ;  and  operated  as  a  more  powerful  antidote  to  the 
scheme  of  inmiaterialism,  than  all  the  reasonings  which  his  contemporaries  were  able  to 
oppose  to  it.  This  unfavourable  impression  was  afterwards  not  a  little  confirmed,  by  the 
ridicule  which  he  incurred  in  consequence  of  his  pamphlet  on  the  Virtues  of  Tar-water; 


i 


68  ELBMENT8  OF   THE   PHILOSOPHY  [CHAFr  I. 

this,  is  mentioned  in  the  life  of  Dr  Berkeley.  After  the 
publication  of  his  book,  it  appears  that  he  had  an  interview 
with  Dr  Clarke ;  in  the  course  of  which,  Clarke  (it  is  said) 
discovered  a  manifest  imwillingness  to  enter  into  the  discus- 
sion, and  was  accused  by  Berkeley  of  a  want  of  candour*. 
— ^The  story  (which,  if  I  recollect  right,  rests  on  the  authority 
of  Whiston)  has  every  appearance  of  authenticity ;  for  as 
Clarke,  in  common  with  his  antagonist,  regarded  the  principles 
of  the  ideal  theory  as  incontrovertible,  it  was  perfectly  impos- 
sible for  him,  with  all  his  acuteness,  to  detect  the  flaw  to  which 
Berkeley's  paradox  owed  its  plausibility.  In  such  circumstan- 
ces, would  it  have  been  unphilosophical  in  Clarke  to  have  de- 
fended himself,  by  saying :  ^  Your  cottckisioo  not  only  contra- 
«  diets  those  perceptions  of  my  senses,  the  evidence  of  which 
^^  I  feel  to  be  irresistible-;  but,  by  annihilating  space  itsdf  as 
^^  an  external  existence,  bids  defiance  to  a  conviction  insepa^ 
^<  rable  from  the  human  understanding ;  and,  therefore,  although 
"  I  cannot  point  out  the  precise  oversight  which  has  led  you  a- 
•*  stray,  there  must  necessarily  be  some  error,  either  in  your  origi- 
^^  nal  datOf  or  in  your  subsequent  reasoning.'"  Or,  supposing 
Clarke  to  have  perceived,  as  clearly  as  Reid,  that  Berkeley's 


a  performance,  however,  of  which  it  is  but  justice  to  add,  that  it  contains  a  great  deal 
more,  both  of  sound  philosophy  and  of  choice  leamikig,  than  could  httre  been  expeeted 
firom  the  subject. 

•  Philosoi^cal  Essays^  Note  £. 

Thai  Clarke  would  look  upon  the  Berkeleian  theoiy  with  more  than  common  feel* 
ings  of  suspicion  and  alarm,  may  be  easily  conceived,  when  it  is  recollected  lluit»  hj 
denying  the  independent  existence  both  oi  space  and  of  imef  it  put  an  end  at  once  to 
his  celebrated  argoment  a  priori^  for  the  existence  of  God. 


v^ 
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TeMomng  was  perfectly  unexceptiNUoable,  night  he  oot  have  ad- 
ded ; — "  The  conclusion  which  it  involves  is  a  demonstrationr  in 
^  the  form  of  a  reductio  ad  absurdum^  of  the  unsoundness  of 
^^  the  ideal  theory,  on  which  the  whole  of  yoiur  argument  is 
«  buik^r 

I  am  far  from  supposing  tliat  Berkeley  would  have  admitt^ 
this  consideration  as  decisive  of  the  point  in  dispute.  On  the 
contrary,  it  appears  from  his  writings,  that  the  scheme  of  im* 
matcriaEsm  was,  m  hia  opinion^  more  agreeable  to  popular 
belief,  than  the  received  theories  of  philosophers  concern- 
ing the  independent  existence  of  the  external  world;  nay, 
that  he  co«isidered  it  as  one  of  the  many  advantages  likely 
to  result   from  the  universal   adoption  of  his  system,  that 


^  I  ackno^edge,  very  readily,  that  the  force  of  this  indirect  mode  of  rcMoning  k 
e«enitial]y  diferent  in  mathematici,  from  what  it  is  in  the  other  branches  of  kaoir* 
ledge ;  for  the  object  of  mathematics  (as  will  afterwards  more  fully  appear)  not  being 
truths  but  systematical  connection  and  consistency,  whenever  two  contradictory  propo* 
sitions  occur,  embracing  evidently  the  only  possible  suppositions  on  the  point  in  question, 
if  the  one  can  be  shown  to  be  incompatible  with  the  definitions  or  hypotheses  on  which 
the  science  is  founded,  this  may  be  regarded  as  perfectly  equivalent  to  a  direct  proof 
of  the  legitimacy  of  the  opposite  conclusion.     In  the  other  sciences,  the  force  of  a  re* 
ductio  ad  absurdum  depends  entirely  on  the  maxim,  "  That  truth  is  always  consistent 
"  with  itself;"  a  maxim  which,  however  certain,  rests  evidently  on  grounds  of  a  more 
abstract  and  metaphysical  nature  than  the  indirect  demonstrations  of  geometry.    It  is 
a  maxim,  at  the  some  time,  to  which  the  most  sceptical  writers  have  not  been  able  to 
refuse  their  testimony.     "  Truth  (says  Mr  Hume  himself)  is  one  things  but  errors  are 
"  numberless,  and  every  man  has  a  di£Perent  one." 

The  unitt/y  or  systematical  consistency  of  truth,  is  a  subject  which  well  deserves  to  be 
fSurther  prosecuted.  It  involves  many  important  consequences,  of  which  Mr  Hume 
does  not,  from  the  general  spirit  of  his  philosophy,  seem  to  have  been  sufficiently  aware. 
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^^  men  would  thereby  be  reduced  from  paradoxes  to  common 
"  sense.** 

ITie  question,  however,  if  not  decided  by  this  discussion, 
would  at  least  have  been  brought  to  a  short  and  simple  issue ; 
for  the  paramount  authority  of  the  common  sense  or  common 
reason  of  mankind  being  equally  recognized  by  both  parties, 
all  that  remained  for  their  examination  was, — whether  the 
belief  of  the  existence,  or  that  of  the  non*existence  of  mat- 
ter,  was  sanctioned  by  this  supreme  tribunal  ?  For  ascertain- 
ing  this  point,  nothing  more  was  necessary  than  an  accurate 
analysis  of  the  meaning  annexed  to  the  word  existence :  which 
analysis  would  have  at  once  shown,  not  only  that  we  are  irre- 
sistibly led  to  ascribe  to  the  material  world  all  the  independent 
reality  which  this  word  expresses,  but  that  it  is  from  the  mate- 
rial world  that  out  first  and  most  satisfactory  notions  of  exists 
ence  are  drawn.  The  mathematical  affections  of  matter  (ex- 
tension and  figure)  to  which  the  constitution  of  the  mind  impe- 
riously forces  us  to  ascribe  an  existence,  not  only  independent 
of  our  perceptions,  but  necessary  and  eternal,  might  more  parti- 
cularly have  been  pressed  upon  Berkeley,  as  proofs  how  in- 
compatible his  notions  were  with  those  laws  of  belief,  to  which 
the  learned  and  the  unlearned  must  in  common  submit  *, 

But  farther  (in  order  to  prevent  any  cavil  about  the  fore* 
going  illustration),  we  shall  suppose  that  Clarke  had  anticipat- 
ed Hume  in  perceiving  that  the  ideal  theory  went  to  the  anni- 


♦  See  Note  (B). 
s 
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hilation  of  mind  as  well  as  of  matter ;  and  that  he  had  succeed* 
ed  in  proving,  to  the  satisfaction  of  Berkeley,  that  nothing  ex- 
isted in  the  universe  but  impressions  and  ideas.  Is  it  possible 
to  imagine  that  Berkeley  would  not  immediately  have  seen 
and  acknowledged,  that  a  theory  which  led  to  a  conclusion 
directly  contradicted  by  the  evidence  of  consciousness,  ought 
not,  out  of  respect  to  ancient  authority,  to  be  rashly  admitted  ; 
and  that,  in  tlie  present  instance,  it  was  much  more  philoso- 
phical to  argue  from  the  conclusion  against  the  hypothesis, 
than  to  argue  from  the  hypothesis  in  proof  of  the  conclusion  P 
No  middle  course,  it  is  evident,  was  left  him  between  such  an 
acknowledgement,  and  an  unqualified  acquiescence  in  those 
very  doctrines  which  it  was  the  great  aim  of  his  system  to  tear 
up  by  the  roots. 

The  two  chief  objections  which  I  have  beard  urged  against 
this  mode  of  defence,  are  not  perfectly  consistent  with  each 
other.  The  one  represents  it  as  a  presumptuous  and  danger- 
ous innovation  in  the  establbhed  rules  of  philosophical  con- 
troversy, calculated  to  stifle  entirely  a  spirit  of  hberal  inquiry ; 
while  the  other  charges  its  authors  with  all  the  meanness  and 
guilt  of  literary  plagiarism.  I  shall  offer  a  few  slight  remarks 
upon  each  of  these  accusations. 

1.  That  the  doctrine  in  question  is  not  a  new  one,  nor  even 
the  language  in  which  it  has  been  recently  stated  an  innova- 
tion in  the  received  phraseology  of  logical  science,  has  been 
shown  by  Dr  Reid,  in  a  collection  of  very  interesting  quotations, 
which  may  be  found  in  different  parts  of  his  Essays  on  the 
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Intellectual  Powers  of  Man,  more  particularly  in  the  second 
chapter  of  the  sixth  essay.  Nor  has  this  doctrine  been  generally 
rejected  even  by  those  writers  who,  in  their  theories,  have  de- 
parted the  farthest  from  the  ordinary  opinions  of  the  world. 
Berkeley  has  sanctioned  it  in  the  most  explicit  manner,  in  a 
passage  already  quoted  from  his  works,  in  which  he  not  only 
attempts  the  extraordinary  task  of  reconciling  the  scheme  of 
immaterialism  with  the  common  sense  of  mankind,  but  alleges 
the  very  circumstance  of  its  conformity  to  the  unsophisticated 
judgment  of  the  human  race,  as  a  strong  argument  in  its  far 
your,  when  contrasted  with  the  paradoxical  doctrine  of  the  in- 
dependent existence  of  matter.    The  ablest  advocates,  too,  for 
the  necessity  of  human  actions,  have  held  a  similar  language ; 
exerting  their  ingenuity   to  show,   that  there  is  nothing  n 
this  tenet  which  does  not  perfectly  accord  with  our  internal 
consciousness,  when  our  supposed  feelings  of  liberty,  with  all 
fheir  concomitant  circumstances,  are  accuratdy  analysed,  and 
duly  weighed  *.    In  this  respect,  Mr  Home  forais  almost  a 
sohtary  exception,  avowing,  with  the  greatest  frankness,  the 
complete  repugnance  between  his  philosophy  and  the  laws  of 
belief  to  which  all  men  are  subjected  by  the  constitution  of 


♦  This,  I  own,  appears  to  me  the  only  argument  for  the  scheme  of  necessity,  which 
deserves  a  moment's  consideration,  in  the  present  state  of  the  controversy :  and  it  is 
oertBinly  possible  to  state  it  in  such  a  form  as  to  give  it  some  degree  of  plausibility  to  a 
superficial  inquirer*  On  this  point,  however,  as  on  many  others,  our^r^  and  third 
thoughts  will  be  found  perfectly  to  coincide ;  a  more  careful  and  profound  examination 
of  the  question  infallibly  bringing  back  to  their  natural  impressions,  those  who  reflect 
on  the  subject  with  candour  and  with  due  attention.  'Having  alluded  to«o  very  impor- 
tant  a  controversy,  I  could  not  help  throwing  out  this  hint  her^.  The  £EUther  prose- 
cution of  it  would  be  altogether  foreign  to  my  present  purpose. 

5 


BUer.  III«]  OP   TH£    HUMAN   MINO^  7S 

their  nature.  ^^  I  dine ;  I  play  a  game  at  backgammon ;  I 
"  converse,  and  am  happy  with  my  friends;  and  when,  after 
"  three  or  four  hours  of  amusement,  I  would  return  to  these 
•*  speculations,  they  appear  so  cold,  so  strained,  and  so  ridi- 
^*  culous,  that  I  cannot  find  in  my  heart  to  enter  into  them  any 
"  further.  Here,  then,  1  find  myself  absolutely  and  necessa- 
"  rily  determined  to  live,  and  talk,  and  act,  hke  other  people, 
"  in  the  conniion  affairs  of  life  ^/* 

Even  Mr  Hume  himself,  however,  seems  at  times  to  forget 
his  sceptical  theories,  and  sanctions,  by  his  own  authority,  not 
only  the  same  logical  maxims,  but  the  same  mode  of  expres* 
sing  them,  which  has  been  so  severely  censured  in  some  of  his 
opponents*  "  Those  (he  observes)  who  have  refused  the  rea* 
^*  lity  of  moral  distinctions,  may  be  ranked  among  the  disin^ 
^  genuous  disputants.  The  only  way  of  ccmverting  an  anta- 
^^  gonist  of  this  kind,  is,  to  leave  him  to  himself ;  for,  finding 
"  that  nobody  keeps  up  the  controversy  with  him,^tis  probable 
^^  he  will  at  last,  of  himself,  from  mere  weariness,  come  ov^  to 
*•  the  side  of  common  sense  and  reason  -f-/' 

To  the  authorities  which  have  been  already  produced  by 
Reid  and  his  successors,  in  vindication  of  that  mode  of  argu- 
ing which  is  now  under  our  review,  I  shall  beg  leave  to  add 
another,  which,  as  far  as  I  know,  has  not  yet  been  remarked 
by  any  of  them  ;  and  which,  while  it  effectually  removes  from 
it  the  imputation  of  novelty,  states,  in  clear  and  forcible  terms, 


•  Treatise  of  Human  Nature,  Vol.  I.  p.  467. 
f  Inquiry  concerning  the  Principles  of  Morals^ 
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the  grounds  of  that  respect  to  which  it  is  entitled,  even  in  those 
cases  where  it  is  opposed  by  logical  subtleties  which  seem  to 
bafBe  all  our  powers  of  reasoning. 


What  is  it  (said  some  of  the  ancient  sophists)  which  consti- 
tutes what  we  call  little,  much,  long,  broad,  small,  or  great  ? 
^^  Do  three  grains  of  com  make  a  heap  P  The  answer  must 
^*  be — No.  Do  four  grains  make  a  heap  ?  You  must  make 
"  the  same  answer  as  before. — ^They  continued  their  interroga- 
^  tions  from  one  grain  to  another,  without  end ;  and  if  you 
^^  should  happen  at  last  to  answer,  here  is  a  heap^  they  pre- 
^^  tended  your  answer  was  absurd^  inasmuch  as  it  supposed, 
^  that  one  single  grain  makes  the  difference  between  what  is 
*^  a  heap,  and  what  is  not.  I  might  prove,  by  the  same  method, 
^  that  a  great  drinker  is  never  drunk.  Will  one  drop  of  i^ine 
**  fuddle  him  ?— -No.  Two  drops,  then  ?  By  no  means ;  nei- 
^  ther  three  nor  four.  I  might  thus  continue  my  interroga- 
^  tions  from  one  drop  to  another ;  and  if,  at  the  end  of  the 
^^  999th  drop,  you  answered  he  is  not  fuddled,  and  at  the 
^^  lOOOlh  he  is,  I  should  be  entitled  to  infer,  that  one  single 
"  drop  of  wine  makes  the  difference  between  being  drunk  and 
"  being  sober ;  which  is  absurd.  If  the  interrogations  went 
**  on  from  bottle  to  bottle,  you  could  easily  mark  the  diffe- 
**  rence  in  question.  But  he  who  attacks  you  with  a  sorites^ 
"  is  at  liberty  to  choose  his  own  weapons ;  and,  by  making 
"  use  of  the  smallest  conceivable  increments,  renders  it  im- 
^^  possible  for  you  to  name  a  precise  point  which  fixes  a  sensi* 
"  ble  limit  between  being  drunk  and  being  sober;  between 
^  what  is  little  and  what  is  great ;  between  what  is  enough  and 
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^^what  is  too  much.  A  man  of  the  world  would  laugh  at 
^^  these  sophistical  quibbles,  and  would  appeal  to  common  sense ; 
^'  to  that  degree  of  knowledge  which,  in  common  life,  is  suffi« 
*^  cient  to  enable  us  to  establish  such  distinctions.  But  to  this 
"  tribunal  a  professed  dialectician  was  not  permitted  to  resort ; 
^^  he  was  obliged  to  answer  in  form ;  and  if  unable  to  find 
^^  a  solution  according  to  the  rules  of  art,  his  defeat  was  un- 
•*  avoidable.  Even  at  this  day,  an  Irish  Tutor*,  who  should 
^^  harass  a  Professor  of  Salamanca  with  similar  subtleties,  and 
^^  should  receive  no  other  answer  but  this, — common  sense^  and 
the  general  consent  of  mankind^  sufficiently  show  that  your  infe^ 
rences  arefalscy — would  gain  the  victory  ;  hb  antagonist  hav- 
ing declined  to  defend  himself  with  those  logical  weapons 
^<  with  which  the  assault  had  been  made/^ 

Had  the  foregoing  passage  been  read  to  the  late  Dr  Priests 
ley,  while  he  was  employed  in  combating  the  writings  of  Reid 
Oswald,  and  Beattie,  he  would,  I  apprehend,  without  hesita- 
tion, have  supposed  it  to  be  the  production  of  one  of  their  dis- 


^  It  is  remarkable  of  this  ingenious,  eloquent,  and  gallant  nation,  that  it  has  been 
for  ages  distinguished,  in  the  universities  on  the  Continent,  for  its  proficiency  in  the 
school  logic.  Le  Sage  (who  seems  to  have  had  a  very  just  idea  of  the  value  of  this  ac« 
com^iiishment)  alludes  to  this  feature  in  the  Irish  character,  in  the  account  given  by 
Gil  Bias  of  his  studies  at  Oviedo.  ^'  Je  m'appliquai  aussi  i  la  logique,  jut  nCapprit  i 
*^  raisanner  beaucoup.  J'aimois  tant  la  dispute,  que  j'arrdtois  les  passans,  connus  ou  in* 
**  connus,  pour  leur  proposer  des  argumens.  Je  m'addressois  quelquefois  k  des  figures 
**  Hibbrhoises,  qui  ne  demandoient  pas  mieux,  et  il  falloit  alors  nous  voir  disputer. 
*'  Quels  gestes,  quelles  grimaces,  quelles  contorsions  !  nos  yeux  etoient  pleins  de  Aireur, 
**  et  nos  bouches  ^cumantes.  On  nous  devoit  plutot  prendre  pour  des  possM^  que 
<<  pour  des  philosophes.*' 
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ciples.  The  fact  is,  it  is  a  translation  from  Mr  Bajle,  an 
autlior  who  was  never  accused  of  an  undue  deference  for 
established  opinions,  and  who  was  himself  undoubtedly  one  of 
the  most  subtile  disputants  of  modem  times  *. 

From  this  quotation  it  clearly  appears,  not  only  that  the 
^stance  of  the  doctrine  maintained  by  these  philosophers  is 
of  a  much  earlier  date  than  their  writings ;  but  that,  in  adopt- 
ing the  phrase  common  senscy  to  express  that  standard  or  crite- 
rion of  truth  to  which  they  appealed,  they  did  not  depart  from 
the  language  previously  in  use  among  the  least  dogmatical  of 
their  predecessors. 

In  the  passage  just  quoted  from  Bayle,  that  passion  for  dis- 
putation which,  in  modern  Europe,  has  so  often  subjected  the 
plainest  truths  to  the  tribunal  of  metaphysical  discussion,  is, 
with  great  justness,  traced  to  the  unlimited  influence  which  the 
school  logic  maintained  for  so  many  ages  over  the  underetand- 
ings  of  the  learned.  And  although,  since  the  period  when 
Bayle. wjote,  this  influence  has  everywhere  most  remarkably 
declined,  it  has  yet  left  traces  behind  it,  in  the  habits  of  think- 
ing and  judging  prevalent  among  speculative  men,  which  are 
but  loo  discernible  in  all  the  branches  of  science  connected  with 
the  philosophy  of  the  mind.  In  illustration  of  this  remark,  it 
would  be  easy  to  produce  a  copious  list  of  examples  from  the 


*  Sec  Bajle's  Dictionaiyy  article  Chrysippe^  I  have  availed  mySelf,  in  the  above 
translation  (with  a  few  retrenchments  and  corrections),  of  that  which  is  given  in  the 
English  Biographical  and  Critical  Dictionary. 
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literary  history  of  the  eighteenth  century ;  but  the  farther  pro- 
secution of  the  subject  here  would  lead  me  aside  from  the  con- 
clusions which  I  have  at  present  in  view.  I  shall  therefore  con- 
tent myself  with  opposing,  to  the  contentious  and  sceptical  spi- 
rit bequeathed  by  the  schoolmen  to  their  successors,  the  fol- 
lowing wise  and  cautious  maxims  of  their  master, — ^maxims 
which,  while  they  illustrate  his  anxiety  to  guard  the  principles 
of  the  demonstrative  sciences  against  the  captiousness  of  so- 
phists, evince  the  respect  which  he  conceived  to  be  due  by  the 

philosopher' to  the  universal  reason  of  the  human  race. 

% 

**  Those  things  are  to  be  regarded  as  first  truths^  the  credit 
'^  of  which  is  not  derived  from  other  truths,  but  is  inherent  in 
^  themselves.  As  for  probable  truths,  they  are  such  as  are  ad- 
^  initted  by  all  men,  or  by  the  generality  of  men,  or  by  wise 
^  men ;  and,  among  these  last,  either  by  all  the  wise,  or  by  the 
^  generality  of  the  wise,  or  by  such  of  the  wise  as  are  of  the 
«*  highest  authority  ♦.'" 

Hie  argument  from  Universal  Consent,  on  which  so  much 
stress  is  laid  by  many  of  the  ancients,  is  the  same  doctrine 
with  the  foregoing,  under  a  form  somewhat  different.  It  is 
stated  with  great  simplicity  and  force  by  a  Platonic  philoso- 
pher, in  the  following  sentences  : 


*  XfiTTi  /t  oKtAf  fJiiP  luei  ir^dLf  Tig  fin  J^i  irtpairj  icaa«-//  iujm  tX'^VTA  rw  Ti^rn. 

If  roff  TAfitfTcff,  Toi<  fAAAitfTA  >f«f//u#i<|  KAi  irJ^^otf^'^Aristot,  Tcp.  Lib.  L  cap.  i. 
(Vol.I.p.  180,  ecLDuVal.) 
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^^  In  such  a  contest,  and  tumult,  and  disagreement,  (about 
'^  other  matters  of  opinion)  you  may  see  this  one  law  and  ]an« 

guage  acknowledged  by  common  accord. ^This  the  Greek 

says,  and  this  the  barbarian  says ;  and  the  inhabitant  of  the 
*'  continent,  and  the  islander ;  and  the  wise,  and  the  unwise*^}^." 

It  cannot  be  denied,  that  against  this  summary  species  of 
logic,  when  employed  without  any  collateral  lights,  as  an  in- 
fallible touchstone  of  philosophical  truth,  a  strong  objection 
immediately  occurs.  By  what  test  (it  may  be  asked)  is  a 
principle  of  common  sense  to  be  distinguished  from  one  of 
those  prejudices  to  which  the  whole  human  race  are  irresistibly 
led,  in  the  first  instance,  by  the  very  constitution  of  their  na^ 
ture  ?  If  no  test  or  criterion  of  truth  can  be  pointed  out  but 
universal  consent,  may  not  all  those  errors  which  Bacon  haa 
called  idola  tribus^  claim  a  right  to  admission  among  the  in- 
controvertible axioms  of  science  ?  And  might  not  the  popu* 
lar  cavils  against  the  supposition  of  the  earth's  motion,  which 
so  long  obstructed  the  progress  of  the  Coperoican  system,  have 
been  legitimately  opposed,  as  a  reply  of  paramount  autho- 
rity, to  all  the  scientific  reasonings  by  which  it  was  supported  ? 

It  is  much  to  be  wished  that  this  objection,  of  which  Dr 


Ao>OK,&c.  Trti/Ttf /f  oTEaauf  Myu,  j^  i  BA^fioff  K%yu,  i^  i  nTntfatTti^^jy  i  ^AhAinof^ 
1^  0  ^o9o</  ^  0  Affopof, — Max.  Tyr.  (speaking  of  the  existence  of  the  Deity,)  Dis.  L 

«  Una  in  re  consensio  omnium  gentium  lex  naturae  putanda  est.''— Ctc.  1.  Tusc. 

'*  Multum  dare  solemus  proisumptioni  omnium  hominum :  Apud  nos  veritatis  argu^ 
^*  nentum  est,  aliquid  omnibus  Tideri/'  ij^c.  &c« — ^tn.  Ep.  117. 
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Eeid  could  not  fail  to  be  fully  aware^  had  beeu  more  paiticu<*> 
larly  examiued  and  discussed  in  some  of  his  publications,  than 
he  seems  to  have  thought  necessary.  From  different  parts  of 
his  works,  however,  various  important  hints  towards  a  satis-^ 
factory  answer  to  it  might  be  easily  collected  *.  At  present,  I 
shall  only  remark,  that  although  universality  of  belief  is  one  of 
llie  tests  by  which  (according  to  him)  a  principle  of  common 
sense  is  characterized,  it  is  not  the  only  test  which  he  represents 
as  essential.  Long  before  his  time.  Father  fiutfier,  in  his  exceU 
lent  treatise  on  First  Truths,  had  laid  great  stress  on  two  other, 
circumstances,  as  criteria  to  be  attended  to  on  such  occasions ; 
and  although  I  do  not  recollect  any  passage  in  Reid  where 
they  are  so  explicitly  stated,  yet  the  general  spirit  of  his  rea«- 
sonings  plainly  shows,  that  he  had  them  constantly  in  view  in 
all  the  practical  applications  of  his  doctrine*  The  first  criterion 
mentioned  by  Buffier  is,  ^^  That  the  truths  assumed  as  maxims 
^^  of  common  sense  should  be  such,  that  it  is  impossible  for 
^  any  disputant  either  to  defend  or  to  attack  them,  but  by 
^  means  of  propositions  which  are  neither  more  manifest  nor 
•*  more  certain  than  the  propositions  in  question.'^  The  second 
criterion  is,  "  That  their  practical  influence  should  extend  even 
^  to  those  individuals  who  affect  to  dispute  their  authority «'^ 

To  these  remarks  of  Buffier,  it  may  not  be  altogether  super- 
fluous to  add,  that,  wherever  a  prejudice  is  found  to  obtain 
universally  among  mankind  in  any  stage  of  society,  this  pre* 
judice  must  have  some  foundation  in  the  general  principles  of 

*  See^  in  particular,  Enmyd  on  the  Int.  Powerf,  pt  S65f  et  seq.  4to»  ediu 
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our  nature^  and  must  proceed  upon  some  truth  or  fact  inac- 
curately apprehended,  or  erroneously  apfdied.    The  suspense 
of  judgment,  therefore,  which  is  proper  with  respect  to  par** 
ticular  opinions,  till  tliey  be  once  fairly  examined,  can  never 
justify  scepticism  with  respect  to  the  general  laws  of  the  hu* 
man  mind.    Our  belief  of  the  sun's  motion  is  not  a  conclu- 
sion to  which  we  are  necessarily  led  by  any  such  law,  but 
an  inference  rashly  drawn  from  the  perceptions  of  sense, 
which  do  not  warrant  such  an  inference.     All  that  we  see 
is,  that  a  relative  change  of  position  between  us  and  the  sun 
takes  place ;  and  this  fact,  which  is  made  known  to  us  by 
our  senses,  no  subsequent  discovery  of  philosophy  pretends  to 
disprove.    It  is  not,  therefore,   the  evidence  of  perception 
which  is  overturned  by  the  Copemican  system,  but  a  judgment 
or  inference  of  the  understanding,  of  the  rashness  of  which  every 
person  must  be  fully  sensible,  the  moment  he  is  made  to  reflect 
with  due  attention  on  the  circumstances  of  the  case ;  and  the 
doctrine  which  this  system  substitutes  instead  of  our  first  crude 
apprehensions  on  the  subject,  is  founded,  not  on  any  process  of 
reasoning  a  priori^  but  on  the  demonstrable  inconsistency  of 
these  apprehensions  with  the  various  phenomena  which  our 
perceptions  present  to  us.     Had  Copernicus  not  only  asserted 
the  stability  of  the  Sun,  but,  with  some  of  the  Sophists  of  old, 
denied  that  any  such  thing  as  motion  exists  in  the  universe,  his 
theory  would  have  been  precisely  analogous  to  that  of  the  noa^ 
existence  of  matter;   and  no  answer  to  it  could  have  been 
tlfeought  of  more  pertinent  and  philosophical,  than  that  which 
Plato  is  said  to  havc^given  to  the  same  paradox  ia  the  mouth 
of  Zeno,  by  rising  up  and  walking  before  his  eyes. 
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3.  If  the  foregcMng  observatioiis  b0  jost,  th^y  not  only  illustrate 

s 

tbe  coincidence  between  Dr  Ileicl'9  general  argument  against 
those  metaj^bysical  paradoxes  whicfai  revolt  oommon  sense, 
dnd-  the  maxims  of  philosophical  discussion' previously  safK> 
tioned  by  our  soundest  reasoners;  but  they  go  f^r^  at)tfae 
same  time,  to  refute  that  charge  of  plagiatistn  in  Which  he  has 
been  r  involved i>  in  common  with  two  other  j^ootish  writers,  who 
have  made  their  stand  inv  opposition  to  Berkeley  and  Hume, 
nearly  on  the  same  ground.  This  charge  rhas  beeti  stated  in 
all  its  force,  in  the  preface  to  an  English  translation  of  Buffier's 
Premi^rte' \^6rit68,  printdd  at  Ikmdon  in  ftfae  y^r  1780;  and 
it  catlnot^be  denied^  that  some  of  the  proofs  ^Ifeged  in  its  sup- 
port ard  not  without  plausibility.  But  why  suppose  Bjoid  to 
have')bdrrowbd'  from  this  learned  Jesuit^^a  mode  of  ai^uing 
wittch  has  been  fanliliair  to*  men  iii  all  <  ages  of  the  world;  and 
to'whidi,  long  before  the  publication  of  BuflSier's  excellent 
book,  the  .very  same  phraseology  had  ^bedn  applied  by  num- 
berless other  authors.  On  liiis  point,  liie  pasimge  already  quot- 
ed from  Bayle  is  of  itself  decisive.  The  truth  is,  it  is  a  mode 
of  arguing  likely  to  occurto  every  sincere  and  enlightened,  in- 
quirer, when  bewildered  by  sceptical  sophistry ;  and  which, 
during  the  long  interval  between  the  pubUcation  of  the  Berke- 
Idan  theory,  and  that  of  Reid's  Inquiry,  was  the  only  tenable 
post  on  which  the  conclusions  of  the  former  could  be  combat- 
ed. After  the  length  to  which  the  logical  coilsiequences  of  the 
same  principles  were  subsequently;  pushed  in  the  Treatise  of 
Human  Nature^  this  must  have  appeared  completely  matiifest 
to  all  who  were  aware  of  the  irresistible  force  of  the  argument, 
as  it  is  there  stated ;  and,  in  fact,  this  very  ground  was  taken 
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as 'early  as  tbe  jear  1751,  in  a  private  correspondence  with 
Mr  Hume,  by  an  intimate  friend  of  his  own,  for  whose  judg- 
ment, both  on  philosophical  and  literary  subjects,  he  seems  to 
have  felt  a  peculiar  deference  *.  I  mention  this,  as  a  proof  that 
the  doctrine  in  question  was  the  natural  result  of  the  state  of 
science  at  the  period  when  Reid  appeared  ;  and,  consequent- 
ly,  that  no  argument  against  his  originality  in  adopting  it,  can 
reasonably  be  founded  on  its  coincidence  with  the  views  of 
any  preceding  author. 

A  still  more  satisfactory  reply  to  the  charge  of  plagiarism 
may  be  derived  from  this  consideration,  that,  in  Buffier's  Trea- 
tbe^  the  doctrine  which  has  furnished  the  chief  ground  of  ac- 
cusation is  stated  with  far  greater  precision  and  distinctness 
than  in  Dr  Reid^s^r^^  publication  on  the  Human  Mind  ;  and 
that,  in  his  subsequent  performances,  after  he  had  perused  the 
writings  of  Buffier,  his  phraseology  became  considerably  more 
guarded  and  consistent  tliin  before. 


If  this  observation  be  admitted  in  the  caseiof.  Br  Reid,  it 
will  be  found  to  apply  with  still  greater  force  to:Dr  Beattie, 
whose  language,  in  various  parts  of  his  book,. is  so  loose  and 
unsettled,  as  to  afford  demonstrative  proof  tiiat  it  was  not 
from  BufBer  he  derived  the  idea  of  his  general  argument.  In 
confirmation  of  this,  I  shall  only  mention  the  first  chapter  of 
the  first  part  of  his  Essay,  in  which  he  attempts  to  draw  the 
line  between  common  sense  and  reason ;  evidently  confounding 

•  See  Note  (C.) 
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(as  many  other  authors  of  high  reputation  have  done)  the  two 
very  different  words,  reason  and  reasoning.  His  account  of 
common  sense^  in  the  following  passage,  is  Uable  to  censure  in 
almost  every  line :  ^^  The  term  common  sense  hath,  in  mo- 
^' dem  times,  been  used  by .  philosophers,  both  French  and 
^^  British,  to  signify  that  power  of  the  mind  which  perceives 
^  truth,  or  couimands  belief,  not  by  progressive  argumenta- 
^  tion,  but  by  an  instantaneous,  instinctive,  and  irresistible 
^^  impulse;  derived  neitl^^r  from  education  nor  from  habit, 
^^  but  from  nature ;  acting  independently  on  our  will,  when- 
<<  ever  its  object  is  presented,  according  to  an  established  law, 
^  and  therefore  properly  called  seih^b  *,  and  acting  in  a  similar 


*  The  doctrine  of  the  schoolmen  (revived  in  later  times  under  a  form  somewhat 
modified  by  Locke),  which  refers  to  sensation  the  0>^igin  of  all  our  ideas,  has  given  rise 
to  a  very  unwarrantable  extension  of  the  word  sense^  in  the  writings  of  modem  philoso- 
phers. When  it  was  first  asserted,  that  **  there  is  nothing  in  the  intellect  which  does 
<«  not  come  to  it  through  the  medium  of  sense,**  there  cannot  be  a  doubt  that,  by  this 
last  term,  were  understood  exdusivdy  our  powers  of  external  perception.  In  proceiss 
of  time,  however,  it  came  to  be  discovered,  that  there  are  many  ideas  which  cannot 
possibly  be  traced  to  this  source ;  and  which,  of  coAsequence,  afibrd  undeniable  proof 
that  the  scholastic  account  of  the  origin  of  our  ideas  is  extremely  imperfect.  Such  was 
certainly  the  logical  inference  to  which  these  discoveries  should  have  led ;  but,  iniit^ul 
of  adopting  it,  philosophers  have,  from  the  first,  shown  a  dii^HMition  to  save,  as  much 
as  possible,  the  credit  of  the  maxims  in  which  they  had  been  educated,  by  giving  to  the 
word  sense  so  great  a  latitude  of  meaning,  as  to  comprehend  all  the  various '  sources  of 
our  simple  ideas,  whatever  these  sources  may  be.  **  All  the  ideas  (says  Dr  Hutche- 
**  son)  or  the  materials  of  our  reasoning  and  judging,  are  received' by  Some  immediate 
**  powers  of  perception,  internal  or  exterhal,  which  we  may  call  senses.'*  Under  the 
title  ot  internal  senses,  accordingly,  many  writers,  particularly  of  the  medical  profession, 
continue  to  this  day  to  comprehend  memory  and  imagination,  and  other  faculties,  both 
intellectual  and  active. — (Vid.  Holler ,  Element.  Physiohgioiy  Lib.  xvii.)  Hence  also 
the  phrases  moral  sense$  the  senses  of  beauty  and  harmony ^  and  many  of  the  other  pe- 
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^  manner  upon  all,  or  at  least  upon  a  great  majority  of  man« 
^*  kind,  and  therefore  properly  called  common  sense  ♦/' 

^<  Reason/'  on  the  other  hand,  (we  are  told  by  the  same  au« 
tor)  ^^  is  used  by  those  who  are  most  accurate  in  distinguish- 
^  ing,  to  signify  that  power  of  the  human  mind  by  which  we 
^  draw  inferences,  or  by  which  we  are  convinced  that  a  relation 
<^  belongs  to  two  ideas,  on  account  of  our  having  found  that 
^^  these  ideas  bear  certain  relations  to  other  ideas.  In  a  word, 
^  it  is  that  faculty  which  enables  us,  from  relations  or  ideas  that 
^^  are  known  to  investigate  such  as  are  unknown ;  and  without 
^  which  we  never  could  proceed  in  the  discovery  of  truth  a 
*^  single  step  beyond  first  principles  or  intuitive  axioms  -f*.^ 
^^  It  is  in  this  last  sense  (he  adds)  that  we  are  to  use  the  word 
"  reason  in  the  course  of  this  inquiry/' 

These  two  passages  are  severely,  and,  I  think,  justly  ani- 
madverted on,  in  the  preface  to  th^  English  translation  of  Buf- 
fields  book,  where  they  are  contrasted  with  the  definition  of 
common  sense  given  by  that  profound  and  original  philosopher. 
From  this  definition  it  appears,  that,  far  fron).  opposing  com- 

'   *  ■  ■  ■  '  "         '         '      ' '  ■      ■  ■  II  ■■!        I.         ■■.  ■■■  i..     fii 

€uliarities  of  Dr  Hutehesoa's  language;  a  mode  of  speaking  which  was  afterwards  car- 
ried to  a  m^ch  more  Uameable  excess  by  Lord  Kaimes.  Dr  Beattie,  in  the  passage 
quoted. above,  has  indirectly  giYeoL  his  sanction  to  the  same  abuse  of  words;  plainly 
supposing  the  phrase,  common  senscy  not  only  to  mean  something  quite  distinct  from  rea- 
soui  but  something  which  bears  so  close  an  analogy  to  the  powers  of  external  sense,  las 
to  be  not  improperly  called  by  the  same  name. 

*  Essay  on  Truth,  p.  40.  2d  edit. 

i  Emy  on  Truths  pp.  36|  37,  2d  edit. 
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mon  sense  and  reason  to  each  other,  he  considers  them  either 
as  the  same  faculty,  or  as  faculties  necessarily  and  inseparabij 
connected  together.  ^^  It  is  a  faculty  (hesayii)  which. appears 
^^  in  a]l  men,  or  at  least  in  the  tar  greater  number  of  them, 
^^  when  they  have  arrived  at  the  age  of  reason,  enabling  ibem 
^  to  form  a  common  and  uniform  judgment,  on  subjects  essen^ 
*•  tially  connected  with  the  ordinary  concerns  of  life/' 

That  this  contrast  turns  out  greatly  to  the  advantage  of  Buf- 
fier  *,  must,  I  think,  be  granted  to  his  very  acute  and  inteUU 


*  It  IS  remarkable  how  little  attention  the  writings  of  Buffier  have  attracted  in  hia 
own  country,  and  how  very  inadequate  to  his  real  eminence  has  been  the  rank  common* 
ly  assigned  to  him  among  French  philosophers.    This  has  perhaps  been  partly  owing  to 
an  unfortunate  combination  which  he  thought  proper  to  make   of  a  variety  of  mi#ffH|i^. 
Beous.  treatises,  of  voy  unequal  merit,  into  a  large  work,  to  which  he  gave  the  name  pf 
a  Ctmrse  of  the  Sciences.    Some  of  these  treatises,  however,  are  of  great  value ;  parti- 
cularly  that  on  First  Truths^  which  contains  (along  with  some  erroneous  notions,  easily 
to  be  accounted  for  by  the  period  when  the  author  wrote,  and  the  religious  society  widi 
which  he  was  connected,)  many  original  and  important  views  concerning  the.founda* 
tioDS  of  human  knowledge,  and  the  ^rpt  principles  of  a  rational  logic    Vdtaire,  in  14l 
catalogue  of  the  illustrious  writers  who  adorned  the  reign  of  Louis  XIV.  is  one  of  the 
very  few  French  authors  who  have  spoken  of  Buifier  with    due  respect.     ''  H  y  a  danif 
<*  ses  traits  de  m^taphysique  des  morceaux  que  Locke  n'aurait  pas  dosavou^,  et  c'est 
^  le  seul  j^suite  qui  ait  mis  une  philosophic  raisonnable  daaa  aes  ouvrageat"    Another 
F^ch  philosopher,  tpo>  of  a,  v/eiy.  diffeceot  school,  and  certainly  not  disposed  to  over« 
rate  the  talents  of  Buffier,  has,  in  a  work  published  as  lately  as  1805,  candidly  acknow* 
ledged  the  lights  which  he  might  have  derived  from  the  labours  of  his  predecessor,  if 
he  had  been  acquainted  with  them  at  an  earlier  part  of  his  studies.     CondiUac,  he  also 
observefy  mig^t  have  profited  greatly  by  the  same  lights,  if  he  had  availed  himself  of 
their  guidance  in  his  inquiries  concerning  the  human  understanding.    '<  Du  moins  est 
",ll  certain,  que  pour  ma  part,  je  suis  fort  f&chc  de  ne  connoitre  que  depuis  trds  peu  de 
**  temps  ces  opinions  du  Fire  Bvffier }  si  je  les  acvais  vues  plutdt  inon^fes  quelque  part^ 
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gent  translator.  But  while  I  make  this  concession  in  fa- 
vour of  his  statement,  I  must  be  allowed  to  add,  that,  in 
the  same  proportion  in  which  Dr  Beattie  falls  short  of  the 
clearness  and  logical  accuracy  of  his  predecessor,  he  ought 
to  stand  acquitted,  in  the  opinion  of  all  men  of  candour, 
of  every  suspicion  of  a  dishonoiurable  plagiarism  from  his  writ* 
ings. 

It  is  the  doctrine  itself,  however,  and  not  the  comparative 
merits  of  its  various  abettors,  that  is  likely  to  interest  the  gene- 
raUty  of  philosophical  students ;  and  as  I  have  always  thought 
that  this  has  suffered  considerably  in  the  public  estimation,  in 
consequence  of  the  statement  of  it  given  in  the  passage  just  quot- 
ed from  the  Essay  on  Truth,  I  shall  avail  myself  of  the  present 
opportunity  to  remark,  how  widely  that  statement  differs  from 
the  language,  not  only  of  Buffier,  but  of  the  authoi'^s  contem- 
porary and  friend,  Dr  Reid.  This  circumstance  I  think  it 
necessary  to  mention,  as  it  seems  to  have  been  through  the 
medium  of  Dr  Beattie's  Essay,  that  most  English  writers  have 
derived  their  imperfect  information  concerning  Reid's  philo- 
sophy. 

"  There  is  a  certain  degree  of  sense  (says  this  last  author,  in 
"  his  Essays  on  the  Intellectual  Powers  of  Man,)  which  is  ne- 
"  cessary  to  our  being  subjects  of  law  and  government,  capa- 

,i—— ——————  ■  ■  ■ 

<<  elles  m^auraient  ^pargn^  beaucoup  de  peines  et  dli^sitations.^ « Je  regrette  beau- 

<<  coup  que  Condill'ac,  dans  see  profondea  et  sagaces  meditations  sur  Tintelligence  hu- 
M  maine,  n'ait  pas  fait  plus  d*atteiition  aux  id^  du  P^e  Buffier/'  &c«  &c.^ — Elemens  (fl- 
dfohgie^par  M.  De^Mt-Traey,  Tom.  m.  pp.  1S6,  1S7. 
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^^  ble  of  managing  our  own  affairs,  and  answerable  for  our 
^^  conduct  to  others.  This  is  called  common  saise,  because 
^^  it  is  common  to  all  men  with  whom  we  can  transact  busi« 
"  nesa/' 

"  The  same  degree  of  understanding  (he  afterwards  observes) 
^'  which  makes  a  man  capable  of  acting  with  common  pru- 
^^  dence  in  life,  makes  him  capable  of  discerning  what  is  true 
^'  and  what  is  false,  in  matters  that  are  self^evident,  and  which 
'^  he  distinctly  apprehends/^  In  a  subsequent  paragraph,  he 
gives  his  sanction  to  a  passage  from  Dr  Bentley,  in  which 
common  sense  is  expressly  used  as  synonymous  with  natural 
light  and  reason  *. 

It  is  to  be  regretted,  as  a  circumstance  unfavourable  to  the 
reception  of  Dr  Beattie's  valuable  essay  among  accurate  rea* 


*  Pages  522,  524,  4toedit.  In  the  following  verses  of  Prior,  the  word  reaton  is 
employed  in  an  ac&ptation  exactly  coincident  with  the  idea  which  is,  on  most  occoiioni, 
annexed  by  Dr  Reid  to  the  phrase  common  sense  •* 

**  Note  here,  LncreUus  dares  to  teach 
**  (As  all  our  yoath  may  learn  from  Crcbcb,) 
'*  That  eyes  were  made,  bat  could  not  view^ 
*^  Nor  hands  embrace,  nor  feet  pursue, 
^  Bat  heedless  Nature  did  ph»duce 
^  The  members  first,  and  then  the  use  ; 
**  What  each  most  act  was  yet  anknown, 
**  Tfll  aU  was  moved  by  Chance  alone. 


**  Blest  for  his  sake  be  hvmam  rbaboh, 

**  Which  came  at  last,  tho*  late,  in  season.*''— —^2iiia,  Canto  L 
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MmerB,  that,  in  die  outset  of  bis  discussions,  he  did  not  confine 
himself  to  some  such  general  explanation  of  this  phrase  as  is 
^ven  in  the  foregoing  extracts  from  Buffier  and  Reid,  with- 
out affecting  a  tone  of  logical  precision  in  his  definitions  and 
distinctions,  which,  so  far  from  being  necessary  to  his  intended 
argument^  were  evidently  but  of  place^in  a  wtork  designed  as 
a  popular  antidbte  agaitist  the  illusions  of  metapliysical  seep* 
ticism.  The  very  idea,  indeed,  of  app^ing  to  common  ^eiise^ 
Viitually  implies  ithab  these  Words  are  to  be  understood  ill  their 
ordinary' accc^tfttionf' unrestricted  and  unmodified 'by  iany  b&ch^ 
ilical  refinements  and  comments;  This  part  of  his  essay,  <acoord«- 
ingly,  which  is  by  far  the  most  vulnerable  pait  of  it,  has  been 
attacked  with  advantage,  not  only  by  the  translator  of  Bu& 
fier,  but  by  Sir  James  Steuart,  in  a  very  acute  letter  pubUshed 
in  the  last  edition  of  his  ^rorks*. 

While  I  thus  endeavour,  however,  to  distinguish  Dr  Reid^s 
definition  of  common  sense  from  that  of  Dr  Beattie,  I  am 
far  from  considering  even  the  language  of  the  former  on 
this  subject,  as  in  every  instance  unexceptionable;  nor  do 
I  think  it  has  been  a  fortunate  circumstance  (notwithstand- 
ing the  very  high  authorities  which  may  be  quoted  in  his 
vindication),  that  he  attempted  to  incorporate  so  vague  and 
ambiguous  a  phrase  with  the  appropriate  terms  of  logic.  My 
chief  reasons  for  this  opinion  I  have  stated  at  some  length,  in 


*  To  the  honour  of  Dr  Beattie  it  must  foe  remarked,  that  his  reply  to  this  letter, 
(which  may  be  found  in  Sir  James  Steuart's  works')  is  written  in  a  strain  of  forbearance 
and  of  good  humour,  which  few  authors  would  have  been  able  to  maintain,  after  bang 
handled  so  roughly. 
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an  account  published  a  few  jean  ago  of  Dr  Rdid^s  life  and 
Writings*. 

One  verj  unlucky  consequence  has  unquestionaUy  resulted 
from  the  coincidence  of  so  manj  writers  connected  with  this 
northern  part  of  the  island,  in  adopting,  about  the  same  pe* 
nod,  the  same  phrase,  as  a  sort  of  philosophical  watch-wwd ; — 
dial,  ahhongb  tiieir  views  differ  wid^j  in  various  respects,  they 
have  in  general  been  classed  together  as  partLrans  of  a  new 
sect,  and  as  mutnalty  responsible  for  the  doctrines  of  each 
other.  It  is  easy  to  perceive  the  use  likely  to  be  made  of  this 
bj  am  uncandid  antagonist. 


» >Mriu<i 


All  of  these  writers  have,  in  my  opinion,  been  occasionally 


*  In  consequence  of  the  ambiguous  meanmg  of  this  phrase,  Dr  Reid  sometimes  falls 
into  a  sort  of  play  on  words,  which  I  have  often  regretted.  '<  If  this  be  philosophy 
'<  (says  he,  on  one  occasion)  I  renounce  her  guidance.  Let  my  soul  dwell  with  common 
**  sense'*  {Inquiry  into  the  Human  Mindy  Chap.  i.  Sect.  S.  See  also  Sect.  4.  of  the 
same  chapter.)  And  in  another  passage,  after  quoting  the  noted  saying  of  Hobbesi 
that  **  when  reason  is  against  a  man,  a  man  will  be  against  reason;"  he  adds: 
**  This  is  equally  applicable  to  common  sense*'  {Essays  on  the  Intellectual  Powers^ 
p.  580,  4to  edition.)  In  both  of  these  instances,  and  indeed  in  the  general 
strainof  argument  which  runs  through  his  works,  he  understands  common  sense  in  its 
ordinary  acceptation,  as  synonymous,  or  very  nearly  synonymous,  with  the  word 
reason,  as  it  is  now  most  frequently  employed.  In  a  few  cases,  however,  he  seems  to 
have  annexed  to  the  same  phrase  a  technical  meaning  of  his  own,  and  has  even  spoken 
of  this  meaning  as  a  thing  not  generally  understood.  Thus,  after  illustrating  the  diffe- 
rent classes  of  natural  signs,  he  adds  the  following  sentence :  **  It  may  be  observed,  that 
«  as  the  first  class  of  natural  signs  I  have  mentioned  is  the  foundation  of  true  philoso* 
**  phy,  and  the  second  of  the  fine  arts  or  of  taste,  so  the  last  is  the  foundation  of  com" 
^*  man  sense  ;  a  part  of  human  nature  tohich  hath  never  been  exjdained."^^Inquiry,  Chap. 
▼•sect.  8. 

8MNole(D)« 
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misled  in  their  speculations,  by  a  Mrant  of  attention  to  the 
distinction  between  first  principles,  properly  so  called,  and  the 
fundamental  laws  of  human  belief.  Buffier  himself  has  fallen 
into  the  sanie  error ;  nor  do  I  know  of  any  one  logician,  from 
the  time  of  Aristotle  downwards,  who  has  entirely  avoided  it. 


The  foregoing  critical  remarks  will,  I  hope,  have  their  use 
i^  keeping  this  distinction  more  steadily  in  the  view  of  future 
inquirers ;  and  in  preventing  some  of  the  readers  of  the  pu- 
bUcations  to  which  they  relate,  from  conceiving  a  prejudice, 
in  consequence  of  the  looseness  of  that  phraseology  which  has 
been  accidentally  adopted  by  their  authors,  against  the  just  and 
important  conclusions  which  they  contain. 
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CHAPTER  SECOND. 


OF   REASONING    AND   OF   DEDUCTIVE    EVIDENCE. 


Section  I. 

Doubts  zmth  respect  to  Locke's  Distinction  between  the  Powers  of 

Intuition  and  of  Reasoning. 

*  * 

Although,  in  treating  of  this  branch  of  the  Philosophy  of  the 
Mind,  I  have  followed  the  example  of  preceding  writers,  so  far 
as  to  speak  of  intuition  and  reasoning  as  two  different  faculties 
of  the  understanding,  I  am  by  no  means  satisfied  that  there 
exists  between  them  that  radical  distinction  which  is  common* 
ly  apprehended.  Dr  Beattie,  in  his  Ess^y  on  Truths  has  at- 
tempted  to  show,  that,  how  closely  soever  they  may  in  general 
be  connected,  yet  that  this  connection  is  not  necessary;  inso- 
much, that  a  being  may  be  conceived  endued  with  the  one» 
and  at  the  same  time  destitute  of  the  other  *.    Something  of 

*  Beattie't  Esiay,  p.  41,  2d  edit. 
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this  kind,  he  remarks,  takes  place  in  dreams  and  in  mad- 
ness ;  in  both  of  which  states  of  the  system,  the  power  of 
reasoning  appears  occasionally  to  be  retained  in  no  inconsi- 
derable degree,  while  the  power  of  intuition  is  suspended  or 
lost.  But  this  doctrine  is  liable  to  obvious,  and  to  insurmount- 
able objections ;  and  has  plainly  taken  its  rise  from  the  vague- 
ness of  the  phrase  common  senscj  which  the  author  employs 
through  the  whole  of  his  argument,  as  synonymous  with  the 
power  of  intuition.  Of  the  indissoluble  connection  between 
this  last  power  and  that  of  reasoning,  no  other  proof  is  neces- 
sary than  the  following  consideration,  that,  "  in  every  step 
^^  which  reason  makes  in  demonstrative  knowledge,  there  must 
"  be  intuitive  certainty  f  a  proposition  which  Locke  has  ex- 
cellently illustrated,  and  which,  since  his  time,  has  been  acqui- 
eiced  in,  ^6  fer  as  I  know,  by  philosophers  of  all  descriptions. 
From  this  proposition  (which,  when  properly  interpreted,  ap- 
pears to  me  to  be  perfectly  just)  it  obviously  follows,  that  the 
power  of  reasoaiiiijg  presupposes  the  {x>wer  of  intuition  ;  and, 
therefore,  the  only  question  ^^»ut  which  any  doubt  can  be 
entertaioeNi  is,  Whether  the  power  of  intuition  (according  tx> 
Locke's  Klea  cX  ix)  does  not  also  imply  that  ^  reasoning  ?  My 
own  opimoAi  ^i^  decid^ly,  that  it  does ;  at  least,  when  com- 
bined with  itie  iatiulty  ^f  memory.  In  examining  those  pro- 
cesses of  thought  which  -bondluct  the  mind  by  a  series  of  con- 

a  • 

sequences  from  premises  to  a  conclnsion,  I  can  detect  no  in- 
tdlectual  act  wfaatev^,  which  the  joint  ofkemtibn  of  intuition 

and  of  ro«ncwry  does  not  sufficiently  explain.  * 

•  - 

Before,  however,  prooeediiig  fiutha  m  this  disowdoiiy  it  is 
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proper  for  me  to  observe,  by  way  of  comment  on  the  proposi* 
tion  just  quoted  from  Locke,  that,  although,  ^*  in  a  complete 
**  demonstration,  there  must  be  intuitive  evidence  at  every 
"  step,''  it  is  not  to  be  supposed,  that,  in  every  demonstration, 
all  the  various  intuitive  judgments  leading  to  the  conclusion 
are  actually  presented  to  our  thoughts.  In  by  far  the  greater 
number  of  instances,  we  trust  entirely  to  judgments  resting  up* 
on  the  evidence  of  memory  ;  by  the  hdp  of  which  faculty,  we 
are  enabled  to  connect  together  the  most  remote  truths,  with 
the  very  same  confidence  as  if  the  one  were  an  immediate 
coasequence  of  the  other.  Nor  does  this  diminish,  in  the 
smallest  degree,  the  satisfaction  we  teel  in  following  such  a 
train  of  reasoning.  On  the  contrary,  nothing  can  be  more 
dbgusting  than  a  demonstration  where  even  the  simplest  and 
most  obvious  steps  are  brought  forward  to  view ;  and  where  no 
appeal  is  made  to  that  stock  of  previous  knowledge  which  me* 
mory  has  identified  with  the  operations  of  reason.  Still,  however, 
it  is  true,  that  it  is  by  a  continued  chain  of  intuitive  judgments, 
that  the  whole  science  of  geometry  hangs  together ;  inasmuch 
as  the  demonstration  of  any  one  proposition  virtually  includesf 
all  the  previous  demonstrations  to  which  it  refers. 


H^ice  it  appears,  that,  in  mathematiral  demonstraticms,  we 
have  not,  at  every  step,  the  immediate  evidence  of  intuition, 
but  only  the  evidence  of  menK)ry.  Every  demonstration,  how* 
ever,  may  be  resolved  into  a  series  of  separate  judgments,  ei- 
ther formed  at  the  moment,  or  remembered  as  the  results  of 
judgments  f<Mrmed  at  some  preceding  period  ;  and  it  is  in  the 
arrangement  and  concatenation  of  these  different  judgments. 
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or  media  of  proof,  that  the  inventive  and  reasoning  powers 
of  the  mathematician  find  so  noble  a  field  for  their  exer« 
cise. 

With  respect  to  these  powers  of  judgment  and  of  reasoning, 
as  they  are  here  combined,  it  appears  to  me,  that  the  results  of 
the  former  may  be  compared  to  a  collection  of  separate  stones 
prepared  by  the  chisel  for  the  purposes  of  the  builder ;  upon 
each  of  which  stones,  while  lying  on  the  ground,  a  person 
may  raise  himself,  as  upon  a  pedestal,  to  a  small  elevation. 
The  same  judgments,  when  combined  into  a  train  of  reason- 
ing, terminating  in  a  remote  conclusion,  resemble  the  formerly 
unconnected  blocks,  when  converted  into  the  steps  of  a  stair- 
case leading  to  the  summit  of  a  tower,  which  would  be  othav 
wise  inaccessible.  In  the  design  and  execution  of  this  staircase, 
much  skill  and  invention  may  be  displayed  by  the  architect ; 
but,  in  order  to  ascend,  nothing  more  is  necessary  than  a 
repetition  of  the  act  by  which  the  first  step  was  gained.  The! 
fact  I  conceive  to  be  somewhat  analogous,  in  the  relation 
between  the  power  of  judgment,  and  what  logicians  call  the 
discursive  processes  of  the  understanding. 

Mr  Locke's  language,  in  various  parts  of  his  Essay,  seems 
to  accord  with  the  same  opinion.  ^^  Every  step  in  reasoning 
^*  (he  observes)  that  produces  knowledge,  has  intuitive  oer- 
^*  tainty ;  which^  when  the  mind  perceives^  there  is  no  mare  require 
*^  ed  but  to  remember  ity  to  make  the  agreement  or  disagreement 
^  of  the  ideas,  concerning  which  we  inquire,  visible  and  oer* 
^*  xain.    This  intuitive  perception  of  the  agreement  or  disagrees 
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^*  ment  of  the  intermediate  ideas,  in  each  step  and  progression 
*^  of  the  demonstration,  must  also  be  carried  exactly  in  the 
^^  mind,  and  a  man  must  be  sure  that  no  part  is  left  out ; 
*^  which,  in  long  deductions,  and  in  the  use  of  many  proofs, 
^^  the  memory  does  not  always  so  readily  and  exactly  retain : 
*^  therefore  it  comes  to  pass,  that  this  is  more  imperfect  than 
**  intuitive  knowledge,  and  men  embrace  oflen  falsehood  foe 
"  demonstrations  */' 

The  same  doctrine  is  stated  elsewhere  by  Mr  Locke,  more  than 
once,  in  terms  equally  expUcit  'f ;  and  yet  his  language  occa- 
sionally favours  the  supposition,  that,  in  its  deductive  processes, 
the  mind  exhibits  some  modification  of  reason  essentially  distinct 
ftom  intuition.  The  account,  too,  which  he  has  given  of  their 
respective  provinces,  affords  evidence  that  his  notions  con- 
cerning them  were  not  sufficiently  precise  and  settled.  *'  When 
^^  the  mind  (says  he)  perceives  the  agreement  or  disagreement 
^^  of  two  ideas  immediately  by  themselves,  without  the  inter- 
^*  vention  of  any  other,  its  knowledge  may  be  called  intuitive. 
^^  When  it  cannot  so  bring  its  ideas  together  as,  by  their  iinme- 
^*  diate  comparison,  and,  as  it  were,  juxta-position,  or  apphca* 
*^  tion  one  to  another,  to  perceive  their  agreement  or  disagree- 
**  ment,  it  is  fain,  by  the  intervention  of  other  ideas  (one  or  more 
^^  as  it  happens)  to  discover  the  agreement  or  disagreement 
^*  which  it  searches ;  and  this  is  that  which  we  call  reasoningX^' 


«  B.  IV.  Chap.  iL  $  7.    See  also  B.  IV.  Chap.  xvii.  §  15. 
f  B.IV.  Chap.  xyiL  $  2.    B.  IV.  Chap.  xvii.  $  4.  |  14. 
t  B.  IV.  Caiap,  ii.  j  j  I.  and  2t 
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According  to  these  definitions^  supposing  the  equality  of  two 
bnes  A  and  B  to  be  perceived  immediately  in  ccuisequence  of 
their  coincidence ;  the  judgment  of  the  mind  is  intuitive :  Sup- 
posing A  to  coincide  with  B^  and  B  with  C ;  the  relation  be* 
tween  A  and  C  is  perceived  by  reasoning.  Nor  is  this  a  hasty 
inference  from  Locke's  accidental  language.  That  it  is  per- 
fectly agreeable  to  the  foregoing  definitions,  as  understood  by 
their  author,  appears  from  the  following  passage,  whidi  occurs 
afterwards :  "  The  principal  act  of  ratiocination  is  the  finding 
^^  the  agreement  or  disagreement  of  two  ideas,  one  with  ano- 
^^  ther,  by  the  intervention  of  a  third.  As  a  man,  by  a  yard, 
^*  finds  two  houses  to  be  of  the  same  length,  which  could  not 
^^  be  brought  tog^er  to  measure  their  equality  by  juxta^posi- 
•*  tion  ♦." 

This  use  of  the  words  intnitiom  and  reasemngj  is  sm^ly  some- 
what arbitrary.  The  truth  of  mathematical  axioms  has  always 
been  supposed  to  be  intuitively  obvious ;  and  the  first  oi  these, 
according  to  Euclid's  enumeration,  affirms,  Hiat  if  A  be  equal 
to  B,  and  B  to  C,  A  and  C  are  equal.  Admitting,  however, 
Locke's  definition  to  be  Just,  it  only  tends  to  confirm  what  has 
been  already  stated  with  respect  to  the  near  affinity,  €Kt  rather 
the  radical  identity  of  intuition  and  of  reasoning.  When  the 
relation  of  equality  between  A  and  B  has  once  be^i  perceived, 
A  and  B  are  completely  identified  as  the  same  mathematical 
quantity ;  and  the  two  letters  may  be  regarded  as  syn<»yBEiou»- 
wherever  they  occur.    The  faculty,  therefore,  which  perceives 


•  B.  IV.  Chap.  xviL  §  18. 
1 
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the  relation  between  A  and  C,  is  the  same  with  the  faculty 
which  perceives  the  relation  between  A  and  B,  and  between  B 
and  C  *. 

In  farther  confirmation  of  the  same  proposition,  an  appeal 
might  be  made  to  the  structure  of  syllogisms.     Is  it  possible  to 
conceive  an  understanding  so  formed  as  to  perceive  the  truth 
of  the  major  and  of  the  minor  propositions,  and  yet  not  to  per- 
ceive the  force  of  the  conclusion  ?    The  contrary  must  appear 
evident  to  every  person  who  knows  what  a  syllogism  is ;  or  ra« 
ther,  as  in  this  mode  of  stating  an  argument,  the  mind  is  led 
from  universals  to  particulars,  it  must  appear  evident,  that,  in 
the  very  statement  of  the  major  proposition,  the  truth  of  the 
conclusion  is  presupposed ;  insomuch,  that  it  was  not  without 
good  reason  Dr  Campbell  hazarded  the  epigrammatic,  yet  un- 
answerable remark,  that  ^^  there  is  always  some  radical  defect 
^^  in  a  syllogism,  which  is  not  chargeable  with  that  species  of 
^^  sophism  known  among  logicians  by  the  name  of  petitio  prtn-^ 
"  cijpii,  or  a  begging  of  the  question  -f-." 


The  idea  which  is  commonly  annexed  to  intuition^  as  oppos- 


*  Dr  Reid's  notions,  as  well  as  those  of  Mr  Locke,  seem  to  have  been  somewhat  mi- 
settled  with  respect  to  the  precise  line  which  separates  intuition  from  reasoning.  That 
the  axioms  of  geometry  are  intuitive  truths,  he  has  remarked  in  numberless  passages  of 
his  works ;  and  yet,  in  speaking  of  the  application  of  the  syllogistic  theory  to  mathema- 
tics, he  makes  use  of  the  following  expression :  <^  The  simple  reasonings  ^  A  is  equal  to 
<<  B,  and  B  to  C,  therefore  A  is  equal  to  C,'  cannot  be  brought  into  any  syllogism  in 
''  figure  and  mode/'«— See  his  Analysis  of  Aristotle  s  Logic. 

\  Phil,  of  Rhet.  VoL  I.  p.  174.. 

N 


98  ELBMfiHTS   OF   THE    PHILOSOPHY  [CHAP.  II. 

ed  to  reasoning,  turns,  I  suspect,  entirely  oo  the  cii'cuinstance 
of  ^ime.  The  former  we  conceive  to  be  instantaneous ;  whereas 
the  latter  necessarily  involves  the  notion  of  succession,  or  of  pro* 
gress.  This  distinction  is  sufficiently  precise  for  the  ordinary 
purposes  of  discourse ;  nay,  it  supplies  us,  on  many  occasions, 
with  a  convenient  phraseology :  but,  in  the  theory  of  the  mind, 
it  has  led  to  some  mistaken  conclusions,  on  which  I  intend 
to  offer  a  few  remarks  in  the  second  part  of  this  section. 

So  much  with  respect  to  the  separate  provinces  of  these  pow« 
ers,  according  to  Locke ; — a  point  on  which  I  am,  after  all,  in- 
clined to  think,  that  my  own  opinion  does  not  differ  essentially 
from  his,  whatever  inferences  to  the  contrary  may  be  drawn 
from  some  of  his  casual  expressions.  The  misapprehensions 
into  which  these  have  contributed  to  lead  various  writers  of  a 
later  date,  will,  I  hope,  furnish  a  sufficient  apology  for  the  at* 
tempt  which  I  have  made,  to  place  the  question  in  a  stronger 
light  than  he  seems  to  have  thought  requisite  for  its  illustration. 

In  some  of  the  foregoing  quotations  from  his  Essay,  there  is 
another  fault  of  still  greater  moment ;  of  which,  although  not 
immediately  connected  with  the  topic  now  under  discussion, 
it  is  proper  for  me  to  take  notice,  that  I  may  not  have  the  ap- 
pearance of  acquiescing  in  a  mode  of  speaking  so  extremely 
exceptionable.  What  I  allude  to  is,  the  supposition  which 
his  language,  concerning  the  powers  both  of  intuition  and  of 
reasoning,  involves,  that  knowledge  consists  solely  in  the  percept 
tion  of  the  agreement  or  the  disagreement  of  our  ideas.  The  im- 
propriety of  this  phraseology  has  been  sufficiently  exposed  by  Dr 
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Reid,  whose  animadversions  I  would  beg  leave  to  recommend 
to  the  ^  attention  of  those  readers,  who,  from  long  habit,  may 
have  famiharized  their  ear  to  the  peculiarities  of  Locke's  phi- 
losophical diction.  In  this  place,  I  think  it  sufficient  for  me  to 
add  to  Dr  Reid's  strictures,  that  Mr  Locke's  language  has,  in  the 
present  instance,  been  suggested  to  him  by  the  partial  view  which 
he  took  of  the  subject ;  hk  illustiutions  being  xdiiefly  borrowed 
from  mathematics,  and  the  relations  about  which  it  is  conver- 
sant. When  applied  to  these  relations,  it  is  undoubtedly  pos- 
sible  to  annex  some  sense  to  such  phrases  as  comparing  ideas, 
—4hejuxta^8itian  af  ideas j'^^be  perception  of  ike  agreemenls  jst 
Osagreements  ef  ideas;  but,  in  most  other  branches  of  know* 
ledge,  this  jai^n  wiU  be  founds  on  eKaoauution,  to  be  altoge* 
tfaer  uomeaning ;  and,  instead  of  adding  to  the-  precision  of 
our  notions,  to  involve  plain  &cts  in  technical  and  scholastic 
mystery. 

fliis  laM  observation  leads  me  to  remark  farther,  that  even 
when  lipcke  speaks  of  reasoning  in  general,  he  seems,  in  many 
cases,  to  have  had  a  tacit  referenoe,  in  his  own  mind,  to  mathe- 
matical demonstration ;  and  the  same  criticism  may  be  extend- 
ed to  every  logical  writer  whom  I  know,  not  excepting  Aris- 
totle himself.  Perhaps  it  is  chiefly  owing  to  this,  that  their 
discussions  are  so  often  of  very  little  practical  utiUty  ;  the  rules 
which  result  from  them  being  wholly  superfluous,  when  appli- 
ed to  mathematics ;  and,  when  extended  to  other  branches  of 
knowledge,  being  unsusceptible  of  any  precise,  or  even  inteUi- 
gtble  interpretation. 

787000A 
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Section  I. 


II. 


Conclusions  obtained  by  a  Process  of  Deduction  often  mistaken  for 

Intuitive  Judgments. 

It  has  been  frequently  remarked^  that  the  justest  and  most 
efficient  understandings  are  often  possessed  by  men  who  are 
incapable  of  stating  to  others,  or  even  to  themselves,  the  grounds 
on  which  they  proceed  in  forming  their  decisions.  In  some 
instances,  I  have  been  disposed  to  ascribe  this  to  the  faults  of 
early  education ;  but,  in  other  cases,  I  am  persuaded,  that  it 
was  the  effect  of  active  and  imperious  habits  in  quickening  the 
evanescent  processes  of  thought,  so  as  to  render  them  untrace- 
able by  the  memory ;  and  to  give  the  appearance  of  inttdtion 
to  what  was  in  fact  the  result  of  a  train  of  reasoning  so  rapid 
as  to  escape  notice.  This  I  conceive  to  be  the  true  theory 
of  what  is  generally  called  common  sense^  in  opposition  to  book- 
learning  ;  and  it  serves  to  account  for  the  use  which  has  been 
made  of  this  phrase,  by  various  writers,  as  synonymous  with 
intuition. 

These  seemingly  instantaneous  judgments  have  always  ap- 
peared to  me  as  entitled  to  a  greater  share  of  our  conhdence 
than  many  of  our  more  deliberate  conclusions ;  inasmuch  as 
they  have  been  forced^  as  it  were,  on  the  mind  by  the  lessons 
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of  long  experi^noe ;  and  are  as  little  liable  to  be  Inassed  by 
tonper  or  passion^  as  the  estimates  we  form  of  the  distances  of 
visible  objects.  They  constitutey  indeed,  to  those  who  are  ha- 
bitually engaged  in  the  busy  scenes  of  life,  a  sort  of  pecuUarya- 
euliy^  analogous,  both  in  its  origin  and  in  its  use,  to  the  cai^ 
^oeil  of  the  military  engineer,  or  to  the  quick  and  sure  tact 
of  the  mftdical  practitioner,  in  marking  the  diagnostics  of  dis- 
eaae. 

For  this  reason,  I  look  upon  the  distinction  between  our  ior 
tnitive  and  deductive  judgments  as,  in  many  cases,  merely  an 
object  of  theoretical  curiosity*  In  those  simple  conclusions 
^hich  all  men  are  impdled  to  form  by  the  necessities  of  their 
nature,  and  in  which  we  find  an  uniformity  not  less  constant  than 
in  the  acquired  perc^tions  of  sight,  it  is  of  as  little  consequence 
to  the  logician  to  spend  his  time  in  efforts  to  retrace  the  first 
steps  of  the  infant  understanding,  as  it  would  be  to  the  sailor 
or  the  sportsman  to  study,  with  a  view  to  the  improvement  of 
his  eye,  the  B^eleian  theory  of  vision.  In  both  instances, 
the  original  faculty  and  the  acquired  judgment  are  equally  en- 
tided  to  be  considered  as  the  work  of  Nature ;  and  in  both  in- 
stances we  find  it  equally  impossible  to  shake  off  her  authori« 
ty.  It  is  no  wonder,  therefore,  that,  in  popular  language,  such 
words  as  comm&n  sense  and  reaswi  should  be  used  with  a  consi- 
derable degree  of  latitude ;  nor  is  it  of  much  importance  to  the 
philosopher  to  aim  at  extreme  nicety  in  defining  their  province, 
where  all  mankind,  whether  wise  or  ignorant,  think  and  speak 
alike. 
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* 

In  some  rare  and  anomalous  cases,  a  rapidity  of  judgment 
in  the  more  complicated  concerns  of  life,  appears  in  individuals 
who  have  had  so  few  opportunities  of  profiting  by  experience, 
that  it  seems,  on  a  superficial  view,  to  be  the  immediate  gift  of 
heaven.  But,  in  all  such  instances  (although  a  great  deal  must 
undoubtedly  be  ascribed  to  an  inexphcable  aptitude  or  predis- 
position of  the  intellectual  powers,)  we  may  be  perfectly  as- 
siu'ed,  that  every  judgment  of  the  understanding  is  preceded 
by  a  process  of  reasoning  or  deduction,  whether  the  individual 
himself  be  able  to  recollect  it  or  not.  Of  this  I  can  no  more 
doubt,  than  I  could  bring  myself  to  believe  that  the  Arithmeti- 
cal Prodigy,  who  has,  of  late,  so  justly  attracted  the  attention 
of  the  curious,  is  able  to  extract  square  and  cube  roots  by  an 
instinctive  and  instantaneous  perception,  because  the  process 
of  mental  calculation,  by  which  he  is  led  to  the  result,  eludes 
all  his  efforts  to  recover  it  *. 

It  is  remarked  by  Mr  Hume,  with  respect  to  the  elocution 
of  Oliver  Cromwell,  that  "  it  was  always  confused,  embarrassed, 
«'  and  unintelligible.'' — "  The  great  defect,  however,  (he  adds) 
♦*  in  Oliver's  speeches  consisted,  not  in  his  want  of  elocution, 
♦*  but  ill  iiis  want  of  ideas  ;  the  sagacity  of  his  actions,  and  the 
"  absurdity  of  his  discourse,  forming  the  most  prodigious  con* 
<'  trast  that  ever  was  known." — ^^  In  the  great  variety  of  human 
•♦  geniuses  (says  the  same  historian,  upon  a  different  occasion) 


*  See  Note  (E.) 
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"  there  are  some  which,  though  they  see  their  object  clearly  and 
*'  distinctly  in  general ;  yet,  wiien  they  come  to  unfold  its  paits 
*^  by  discourse  or  writing,  lose  that  luminous  conception  which 
^*  they  had  before  attained.  All  accounts  agree  in  ascribing  to 
"  Cromwell,  a  tiresome,  dark,  unintelligible  elocution,  even 
^^  when  he  had  no  intention  to  disguise  his  meaning  :  Yet,  no 
^  man's  actions  were  ever,  in  such  a  variety  of  difficult  inci* 
^^  dents,  more  decisive  and  judicious/' 

The  case  here  described  may  be  considered  as  an  extreme 

* 

one ;  but  every  person  of  common  observation  must  recollect 
£akcts  somewhat  analogous,  which  have  fallen  under  his  own 
notice.  Indeed,  it  is  no  more  than  we  should  expect  ii  priori^ 
to  meet  with,  in  every  individual  whose  early  habits  have  train- 
ed him  more  to  the  active  business  of  the  world,  tlian  to  those 
pursuits  which  prepare  the  mind  for  conmiunicating  to  others 
its  ideas  and  feelings,  with  clearness  and  effect. 

An  anecdote  which  I  heard,  many  years  ago,  of  a  late  very 
eminent  Judge  (Lord  Mansfield)  has  often  recurred  to  my  me- 
mory, while  reflecting  on  these  apparent  inconsistencies  of  in^ 
tellectual  character.  A  fiiend  of  his,  who  possessed  excellent 
natulral  talents,  but  who  had  been  prevented,  by  his  profes- 
sional duties  as  a  naval-officer,  from  bestowing  on  them  ail  the 
cultivation  of  which  they  were  susceptible,  having  been  recently 
appointed  to  the  government  of  Jamaica,  happened  to  express 
some  doubts  of  his  competency  to  preside  in  the  Court  of 
Chancery.  Lord  Mansfield  assured  him,  that  he  would  find  the 
difficulty  not  so  great  as  he  apprehended.    *^  Trust  (ue  said) 
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"  to  your  own  good  sense  in  forming  your  opinions ;  but  be- 
"  ware  of  attempting  to  state  the  grounds  of  your  judgments. 
"  The  judgment  will  probably  be  right ;-— the  argument  will  iu- 
•*  fallibly  be  wrong/' 

From  what  has  been  said,  it  seems  to  follow,  that  although 
ft  man  should  happen  to  reason  ill  in  support  of  a  sound  con- 
clusion, we  are  by  no  means  entitled  to  infer  with  confidence, 
that  he  judged  right,  merely  by  accident.  It  is  far  from  being 
impossible  that  he  may  have  committed  some  mistake  in  stat« 
ing  to  others  (perhaps  in  retracing  to  himself)  the  grounds  up- 
on which  his  judgment  was  really  founded.  Indeed,  this  must 
be  the  case,  wherever  a  shrewd  understanding  in  business  is 
united  with  an  incapacity  for  clear  and  luminous  reasoning ; 
and  something  of  the  same  sort  is  incident,  more  or  less,  to  all 
men  (more  particularly  to  men  of  quick  parts)  when  they  make 
an  attempt,  in  discussions  concerning  human  affairs,  to  remount 
to  first  principles.  It  may  be  added,  that  in  the  old,  this  correct- 
ness of  judgment  oflen  remains,  in  a  surprising  degree,  long 
after  the  discursive  or  argumentative  power  would  seem,  from 
some  decay  of  attention,  or  confusion  in  the  succession  of 
ideas,  to  have  been  sensibly  impaired  by  age  or  by  disease. 

In  consequence  of  these  views,  as  well  as  of  various  others 
foreign  to  the  present  subject,  I  am  led  to  entertain  great 
doubts  about  >  the  solidity  of  a  very  specious  doctrine  laid 
down  by  Condorcet,  in  his  "  Essay  on  the  -  Application  of 
"  Mathematical  Analysis  to  the  Probabilities  of  Decisions  rest- 
*'*ing  upon  the  Votes  of  a  Majority/'    "  It  is  extremely  pos- 
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<^  sible  (he  observes)  that  the  decision  which  unites  in  its  fa- 
"  vour  the  greatest  number  of  suffrages,  may  comprehend  a 
"  variety  of  propositions,  some  of  which,  if  stated  apart, 
*^  would  have  had  a  plurality  of  voices  against  them ;  and,  as 
"  the  truth  of  a  system  of  propositions,  supposes  that  each 
^^  of  the  propositions  composiug  it  is  true,  the  probabiUty  of 
"  the  system  can  be  rigorously  deduced  only  from  an  exami* 
"  nation  of  the  probability  of  each  proposition,  separately  con- 
^»  sidered  */' 


■ ) 


When  this  theory  is  applied  to  a  court  of  law,  it  is  well 
known  to  involve  one  of  the  nicest  questions  in  practical  juris- 
prudence ;  and,in  that  light,!  do  not  presume  to  have  formed  any 
opinion  with  respect  to  it.  It  may  be  doubted,  perhaps,  if  it  be 
not  one  of  those  problems,  the  solution  of  which,  in  particu* 
lar  instances,  is  more  safely  entrusted  to  discretionary  jjudg- 
ment,  than  to  the  rigorous  application  of  any  technical  rule 
founded  on  abstract  principleis.  I  have  introduced  the  quo- 
tation here,  merely  on  account  of  the  proof  which  it  has  been 
supposed  to  afford,  that  the  seeming  diversities  of  human 
behef  fall,  in  general,  greatly  short  of  the  reality.  On  this 
point,  the  considerations  already  stated,  strongly  incUne  me 
to  entertain  an  idea  directly  contrary.     My  reasons  for  thihk- 


^  Essai  8ur  F Application  de  T Analyse  i  la  probabllito  des  Decisions  rendues  i  la 
pluralite  des  Voix.    Disc.  PreL  pp.  46,  47. 

Some  of  the  expressions  in  the  above  quotation  are  not  agr'e'efibletothe  idiom  of  our 
language ;  but  I  did  not  think  mpeSI  entitled  to  depart  Stom  the^  phrtiseology  of  the  ori« 
ginal..   The  meaning  is  sufficiently  obvious.  ..:;!;;    .^  .. 

O 
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ing  SO  may  be  easily  collected  from  the  tenor  of  the  preceding 
remarks. 

It  is  time,  however,  to  proceed  to  the  examination  of  those 
discursive  processes,  the  different  steps  of  which  admit  of  be- 
ing distinctly  stated  and  enunciated  in  the  form  of  logical  argu- 
ments ;  and  which,  in  consequence  of  this  circumstance,  iurnish 
more  certain  and  palpable  data  for  our  speculations.  1  begin 
with  some  remarks  on  the  Power  of  General  Reasoning ;  for  the 
exercise  of  which  (as  I  formerly  endeavoured  to  shew)  the  use  of 
language,  as  an  instrument  of  thought,  is  indispensably  requisite. 


Section  II. 


Of  General  Reasoning* 


I. 


Ittustrations  of  some  Remarks  formerly  stated  in  treating  qf  Ab* 

straction. 

I  should  scarcely  have  thought  it  necessary  to  resume  the 
consideration  of  Abstraction  here,  if  I  had  not  neglected,  in 
my  first  volume,  to  examine  the  force  of  an  objection  to  Berke- 
ley's doctrine  concerning  abstract  general  ideas,  on  which  great 
stress  is  Isud  by  Dr  Reid,  in  his  Essays  on  the  Intellectual  Pow- 
ers of  Man.;  and  which  some  late  writers  seem  to  have  consi- 
dered as  not  less  conclusive  against  the  view  of  the  question 
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vfhith  I  have  taken.  Of  this  objeetion*:  L  waft  aware:  from  tibe 
first ;  but  was  unwilling,  by. replying  to  it  in  form,  to  lengthen 
a  discuwion  which  savoured  so  much  of  the  schools ;  more  es« 
pecially,  as  I  conceived  that  Ihad.guanded  my  own  argument 
from  any  such  attack,  by  the  cautious  terms  in  which  I  had 
expressed  it%  Haiying  since  had  reason  to  believe  that  I  was 
precipitate  in  forming  this  judgment,  and  that  Reid's  strictures 
on  Berkde/s  theory  of  General  Signs  have  produced  a  deep« 
er  impression  tham  I  had.  expected.*,  I  shall  endeavour  to  obvi* 
ate  them^  at  least  as  far  as  they  apply  to  myself,  before  enter* 
ing  on  any  new  speculations  concerning  our  reasoning,  pow* 
ers ;  and  shall,  at  the  same  time,  introduce  some  occasional  11* 
lustrations  of  the  principles  which  I  formerly  endeavoured  to 
establish. 

To  prevent  the  possibility  of  misrepresentation^  I  state  Pr 
Reid's  objection  in  his  own  wocds. 

<<  Berkeley,  in  his  reasoning  against  abstract  general  idea% 
<<  seems  unwiUingly  or  unwaringly.  to  grant  all:  that  ia  necessary 
^<' to  support  abstract  and  general  conceptions* 

"  A  man  (say«  Berkeley)  may  consider  a  figure  merely  as 


*  See  a  book  entitled,  Elements  of  Intellectual  Philosophy,  by  the  late  learned  and 
justly  r^retted  Mr  Scott,  of  King's  College,  Aberdeen)  p.  118«  etseq.  (Edinbui]^ 
1805.)  I  have  not  thought  it  necessary  to  reply  to  Mr  Scott's  own  reasonings,  which 
do  not  appear  to  me  to<throw  much  new  light  on  the  question ;  but  I  thought  it  right  to 
refer  to  themheroi  that  the  reader  mayi  if  ho  pleases,  have  aa  opportunity  of  judging 
forhimsel£  ^ 
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<<  triangular^  without  attending  to  the  particular  quaUties  of  the 
^^  angles,  or  relations  of  the  sides.  So  far  he  may  abstract. 
^^  But  this  will  never  prove  that  he  can  frame  an  abstract  ge- 
^  neral  inconsistent  idea  of  a  triangle/' 

Upon  this  passage  Dr  Reid  makes  the  following  remark : 
^  If  a  man  may  consider  a  Jigure  merely  as  triangular ^  he  must 
**  have  some  conception  of  this  object  of  his  consideration  ;  for  no 
^*  man  can  consider  a  thing  which  he  does  not  conceive^  He  has 
**  a  cojiception^  therefore^  of  a  triangular  figure j  merely  as  such. 
^  I  know  no  more  that  is  meant  by  an  abstract  general  conception 
^^ofa  triangle'* 

•*  He  that  considers  a  figure  merely  as  triangular  (continues 
**  the  same  author)  must  understand  what  is  meant  by  the  word 
•*  triangular.  If  to  the  conception  he  joins  to  this  word,  he 
^*  adds  any  particular  quality  of  angles^  or  relation  of  sides,  he 
"  misunderstands  it,  and  does  not  consider  the  figure  merely  as 
<<  triangular.  Whence  I  think  it  is  evident,  that  he  who  con* 
^  aiders  a  figure  merely  as  triangular,  must  have  the  conception 
^^  of  a  triangle,  abstracting  fi:om  any  quality  of  angles  or  rela* 
**  tions  of  sides  */' 

For  what  appears  to  myself  to  be  a  satisfactory  answer  to 
this  reasoning,  1  have  only  to  refer  to  the  first  volume  of  these 
ililements.    The  remarks  to  wliich  I  allude  are  to  be  found  in 


*  Reid's  InteUectual  Powers,  p.  483|  4to  edit. 
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the  third  section  of  chapter .  fourth*;  and  I  must  beg  leave  to 
recommend  them  to  the  attention  of  my  readers,  as  a  necessary 
preparation  for  the  following  discussion. 

In  the  farther  prosecution  of  the  same  argument^  Dr  Reid 
lays  hold  of  an  acknowledgement  which  Berkeley  has  made, 
**  That  we  may  consider  Peter  so  far  forth  as  man,  or  so  far 
^^  forth  as  animal,  inasmuch  qs  all  that  is  perceived  is  not  con- 
**  iideried/' — "  It  may  here  (says  Reid)  be  observed,  that  he 
^'  who  considers  Peter  so  far  fordi  as  man,  or  so  far  forth  as 
'^  animal,  must  coticeive  the  meaning  of  those  abstract  general 
"  yroxdb  man  and  animal ;_  and  he  who  conceives  the  meaning  of 
^  them>  has  an  abstract  g^eral  conception/' 

■  * 

According  to  the  definition  of  the  word  cowcep/iow,  which  I 
have  given  in  treating  of  that  faculty  of  the  mind,  a  general 
conception  is  an  obvious  impossibility.  But,  as  Dr  Reid  has  cho- 
sen to  annex  a  more  extensive  meaning  to  the  term  than  seems 
to  me  consistent  with  precision,  I  would  be  far  from  being  un- 
derstood to  object  to  his  conclusion,  merely  because  it  is  incbn- 
^stent  with  an  arbitrary  definition  of  my  own.  Let  us  consi- 
der, therefore,  how  far  his  doctrine  is  consistent  with  itself;  or 
lather,  since  both  parties  are  evidently  so  nearly  agreed  about 
the  principal  fact,  which  of  the  two  have  adopted  the  more 
perspicuous  and  philosophical  mode  of  stating  it. 


.  * 


In  tlie  first  place,theo,  let  it  be  remembered  as  a  thing  admitted 


•  P.  195,  3d  edit. 
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on  both  sides,  ^^' that  wa^have  a  power  of  reasoning  conceminga 

figure  considered  merely  aS'triangulaf,without  attending  to 'the 

particular  qualities  of  the  angles,  or  rdations  of  the  sides  ;'| 

and  also,  that  "  we  may  reason  concerning  Peter  or  John^  con- 

^^  sidered  so  far  foith  as  man^  or  so  far  forth  &&>  ammalJ'    About 

these  facts  thepe  is  but  one  opinion ;  and-  the  only  question  is^ 

Whether  it  throws  additional  light  on  the  subject,  to  tell  us,  in 

scholastic '  language,  that  ^'  we  are  enabled  to  carry  on  these 

^*  general  reasonings,  in  consequence  of  the  power-  whidi  the 

^  mind  has  of  forming  abstract  general  conceptions/'    To  my- 

sdf^it  appears,  that  this  last  statement  (even  on  the  supposition 

that  the  word  conception  is  to  be  understood  agreeably  to  Dr 

Reid's  own  explanation,)  can  serve  no  other  purpose  llian  that 

of  involving  a  plain  and  simple  truth  in  obscurity  and  mystery. 

If  it  be  used  in  the  sense  in  which  I  have  invariably  employed 

it  in  this  work,  the  proposition  is  altogether  absurd  >and  incom*» 

prehensible. 

For  the  more  complete  illustration  of  this  pcnnt,  I  m\m 
here  recur  to  a  distinction  formerly  made  between  the 
abstractions  which  are  subservient  to  reasoning,  and  those 
which  are  subservient  to  imagination.  ^^  In  every  instance  in 
which  imagination  is  employed  in  forming  new  wholes,  by  de« 
compounding  and  combining  the  perceptions  of  sense,  it  isevii 
^^  dently  necessary  that  the  poet  or  the  painter  should  be  able  to 
state  or  represent  to  himself  the  circumstances  abstracted,  as 
separate  objects  of  conception.  But  this  is  by  no  means  re- 
quisite in  every  case  in  which  abstraction  is  subservient  to 
the  power  of  reasoning ;  for  it  frequently  happens,  that  we 

4 
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^  can  reason  coDceming  the  quality  or  property  of  an  object 
^  abstracted  from  the  rest,  while,  at  the  same  time,  we  find  it 
*^  impossible  to  conceive  it  separately.  Thus,  I  can  reason 
"  concerning  extension  and  figure,  without  any  reference  to 
colour,  although  it  may  be  doubted,  if  a  person  possessed  of 
sight  can  make  extension  and  figure  steady  objects  of  con- 
*'  ception,  without  connecting  with  them  the  idea  of  one  colour 
*^  or  another.  Nor  is  this  always  owing  (as  it  is  in  the  instance 
^*  just  mentioned)  merely  to  the  association  of  ideas ;  for  there 
*^  are  cases,  in  which  we  can  reason  concerning  things  separate- 
ly, which  it  is  impossible  for  us  to  suppose  any  mind  so  con- 
stituted as  to  conceive  apart.  Thus  we  can  reason  concern- 
*^  ing  length,  abstracted  from  any  other  dimension ;  although, 
^'  surely,  no  understanding  can  make  length,  without  breadth, 
*^  an  object  of  conception  ^"  In  like  manner,  while  I  am  stu- 
dying Euclid's  demonstration  of  the  equality  of  the  three  angles 
t>f  a  triangle  to  two  right  angles,  I  find  no  difficulty  in  follow- 
ing his  train  of  reasoning,  although  it  has  no  reference  what- 
ever 4o-  the-speci£e.A&Ac^ ^^  .to  .th^  i&peci£c  for-m-  -of  -the  diagram 

before  me.  I  labstract^  therefore^  ia  this  instance,  from  both  of 
these  circumstances  presented  to  my  senses  by  the  immediate 
objects  of  my  perceptions ;  and  yet,  it  is  manifestly  impracti- 
cable  for  me  either  to  dehneate  on  r;aper,  or^.to  conceive  in  the 
.mind,  soch  a  figure  as  shall  not  iqclude  the  circumstances  from 
which  I  abstract,  as  well  as  those  on  which  the  demonstration 
hinges. 


^  I  II    l\immmimm^miatt 


•  Tol.  I.  pp.  157, 15»,  3d  edit. 
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In  order  to  form  a  precise  notion  of  the  manner  in  which 
this  process  of  the  mind  is  carried  on,  it  is  necessary  to  attend 
to  the  close  and  inseparable  connection  which  exists  between 
the  faculty  of  general  reasoning,  and  thfe  use  of  artificial  lan- 
guage. It  is  in  consequence  of  the  aids  which  this  lends  to 
our  natural  faculties,  that  we  are  furnished  with  a  class  of 
sigiis,  expressive  of  all  the  circumstances  which  we  wish  our 
reasonings  to  comprehend ;  and,  at  the  same  time,  exclusive  of 
all  those  which  we  wish  to  leave  out  of  consideration.  The 
word  triangle^  for  instance,  when  used  witliout  any  additional 
epithet,  confines  the  attention  to  the  three  angles  and  three  sides 
\  of  the  figure  before  us ;  and  reminds  us,  as  we  proceed,  that  no 
step  of  our  deduction  i$  to  turn  on  any  of  the  specific  varieties 
which  that  figure  may  exhibit.  The  notion^  however,  which  we 
annex  to  the  word  /ria/}g/e,  while  we  are  reading  tlie  demon- 
stration,  is  not  the  less  a  particular  notion,  that  this  word,  from 
its  partial  or  abstracted  iniport,  is  equally  applicable  to  an  in- 
finite variety .  of  other  individuals  *• 


*  '<  By  this  imposition  of  names,  somtt  •of  larger,  some  of  stricter  signification,  we 
*^  torn  tlie  reckoning  of  the  jconsequt^ncef  c^f  tilings  imagined  in  the  rnind^  into  a  reck- 
f  <  oning  of  the  consequences  of  appellafHRS.  For  example,  a  man  that  hath  no  use  of 
'^  speech  at  all  (sucli  as  is  born  and  rcnr^^^s  perfectly  deaf  and  dumb)  if  he  set  before 
**  his  eyes  a  triangle,  and  by  it  two  tb^^  angles  (such  as  are  the  comers  of  a  square  fi- 
''gure)  he  may  by  meditation  compare' Ai^d  find,  that  the  three  angles  of  that  triangle, 
.  V  are  equal  to  those  right  angles  that  stiMid  by  it.  But  if  another  triangle  be  shewn  hlpi^ 
*'  different  in  shape  from  the  former,  he  cannot  know,  without  a  new  labour,  whether 
**  the  three  angles  of  that  also  be  equal*  to  the  same.  But  he  that  hath  the  use  of  words, 
'*  when  he  observes  that  such  equality  wa»  consequent,  not  to  the  length  of  the  sides, 
**  nor  to  any  particular  thing  in  tHis  triangle ;  but  only  to  this,  that  the  sides  were 
*'  straight,  and  the  angles  three ;  and  that  that  was  all  for  which  he  named  it  a  trian- 
'<  gle ;  wil}  boldly  conclude  universally,  that  such  equality  of  angles  is  in  all  trianglet 
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These  observations  lead,  ia  my  opinion,  to  so  easy  an  expla- 
nation of  the  transition  from  particular  to  general  reasonings  that 
I  shall  make  no  apology  for  prosecuting  the  subject  a  little 
farther,  before  leaving  this  branch  of  my  argument. 

m 

It  will  not,  I  apprehend,  be  denied,  that  when  a  learner 
first  enters  on  the  study  of  geometry,  he  considers  the  dia-^ 
grams  before  him  as  individual  objects,  and  as  individual 
objects  alone.  In  reading,  for  example,  the  demonstra* 
tion  just  referred  to,  of  the  equality  of  the  three  angles  of 
every  triangle  to  two  right  angles,  he  thinks  only  of  the  tri- 
angle which  is  presented  to  him  on  the  margin  of  the  page. 
Nay,  so  completely  does  this  particular  figiu'e  engross  his  at^ 
teation,  that  it  is  not  without  some  difficulty  he,  in  the  first  in-« 
stance,  transfers  the  demonstration  to  another  triangle  whose 
form  is  very  different,  or  even  to  the  same  triangle  placed  in 
an  inverted  position.  It  is  in  order  to  correct  this  natural  bias 
of  the  mind,  that  a  judicious  teacher,  after  satisfying  himsdlf 
that  the  student  comprehends  perfectly  the  force  of  the  demon* 
stration,  as  applicable  to  the  particular  triangle  which  Euclid 
has  selected,  is  led  to  vary  the  diagram  in  different  ways,  with 
a  view  to  show  him,  that  the  very  same  demonstraticHi,  expres- 
sed in  the  very  same  form  of  words,  is  equally  applicable  to 


**  whatsoever ;  and  register  his  invention  in  these  general  terms,  Eoety  triangle  hath  its 
<'  three  angles  equal  to  two  right  angles.  And  thus  the  consequence  found  in  one  par« 
**  ticolar,  comes  to  be  registered  and  remembered  as  an  imiversal  rule ;  and  dischaiget 
^  oar  mental  reckoning  of  tune  and  place ;  and  delivers  us  from  all  labour  of  the  mind, 
^  saving  the  first ;  and  makes  that  which  was  found  true  here^  and  notP;  to  be  true  in 
<<  isU  tines  tmd  places.**^Hoibesj  O/Man^  Part  I.  Chap.  xv. 
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them  all.  In  this  manner  he  comes,  by  slow  degrees,  to  com- 
prehend  the  nature  of  general  reasoning,  establishing  insensibly 
in  his  mind  this  fundamental  logical  principle,  that  when  the 
enunciation  of  a  mathematical  proposition  involves  only  a  cer- 
tain portion  of  the  attributes  of  the  diagram  which  is  employed 
to  illustrate  it,  the  same  proposition  must  hold  true  of  any 
other  diagram  involving  the  same  attributes,  how  much  soever 
distinguished  from  it  by  other  specific  peculiarities  *. 


*  In  order  to  impress  the  mind  still  more  forcibly  with  the  same  conTiction,  some 
have  supposed  that  it  might  be  useful,  in  an  elementary  work,  such  as  that  of  Euclid, 
to  omit  the  diagrahis  altogether,  leaving  the  student  to  delineate  them  for  himself,  agree- 
ably to  the  terms  of  the  enunciation  and  of  tlie  construction.  And  were  the  study  of 
geometry  to  be  regarded  merely  as  subservient  to  that  of  logic,  much  might  be  alleged 
in  confirmation  of  thb  idea.  Where,  however,  it  is  tlie  main  purpose  of  the  teacher 
(as  almost  always  happens)  to  familiarize  the  mind  of  his  pupil  with  the  fundamental 
principles  of  the  science,  as  a  preparation  for  the  study  of  physics  and  of  the  other  parts 
of  mixed  mathematics,  it  cannot  be  denied,  that  such  a  practice  would  be  far  less  fa- 
vourable  to  the  memory  than  the  plan  which  Euclid  has  adopted,  of  annexing  to  each 
theorem  an  impropriate  diagram,  with  which  the  general  truth  comes  very  soon  to  be 
strongly  associated.  Nor  is  this  circumstance  found  to  be  attended  in  practice  with  the 
inconvenience  it  may  seem  to  threaten ;  inasmuch  as  the  student,  without  any  reflection 
whatever  on  logical  principles,  generalizes  the  particular  example,  according  to  the  dif- 
ferent cases  which  may  occur,  as  easily  and  unconsciously  as  he  could  have  applied  to 
these  cases  the  general  enunciation. 

The  same  remark  may  be  extended  to  the  other  departments  of  our  knowledge ;  in 
all  of  which  it  will  be  found  useful  to  associate  with  every  important  general  conclusion 
some  particular  example  or  illustration,  calculated,  as  much  as  possible,  to  present  an 
impressive  image  to  the  power  of  conception.  By  this  means,  while  the  example  gives 
us  a  firmer  hold,  and  a  readier-  command  of  the  general  theorem,  the  theorem,  in  its 
turn,  serves  to  correct  the  errors  into  which  the  judgment  might  be  led  by  the  specific 
peculiarities  of  the  example.  Hence,  by  the  way,  a  strong  argument  in  favour  of  the 
practice  recommended  by  Bacop;  of  connecting  emblems  with  prcenotions,  as  the  most 
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Of  all  the  generalizations  in  geometry,  there  are  none  into 
which  the  mind  enters  so  easily,  as  those  which  relate  to  diversi- 
ties in  point  of  size  or  magnitude.  Even  in  reading  the  very 
first  demonstrations  of  Euclid,  the  learner  almost  immediately 
sees,  that  the  scale  on  which  the  diagram  is  constructed,  is  as 
completely  out  of  the  question  as  the  breadth  or  the  colour  of 
the  hues  which  it  presents  to  his  external  senses.  The  demon- 
stration, for  example,  of  the  fourtli  proposition,  is  trans- 
ferred, without  any  conscious  process  of  reflection,  from  the 
two  triangles  on  the  margin  of  the  page,  to  those  compara- 
tively large  ones  which  a  public  teacher  e&hibits  on  his  board 
or  slate  to  a  hundred  spectators.  I  have  freijuently,  howevw, 
observed  in  beginners,  while  employed  in  copying  such  ele- 
mentary diagrams,  a  disposition  to  make  the  copy,  as  nearly  as 
possible,  both  in  size  and  figure,  afac  simile  of  the  original. 

The  generalizations  which  extend  to  varieties  of  form  and  of 
positimij  are  accomplished  much  more  slowly ;  and,  for  this 
obvious  reason,  that  these  varieties  are  more  strongly  marked 
and  discriminated  from  one  another,  as  objects  of  vision  and 
of  conception.  How  difiicult  (comparatively  speaking)  in  such 
instances,  the  generalizing  process  is,  appears  manitestly  from 


powerful  of  all  adminicles  to  the  faculty  of  memory ;  and  hence  the  aid  which  this  fa- 
culty may  be  expected  to  receive,  in  point  of  promptitude,  if  not  of  correctness,  from  a 
lively  imagination.  Nor  is  it  the  least  advantage  of  this  practice,  that  it  supplies  us  at 
all  times  with  ready  and  apposite  illustrations  to  facilitate  the  communication  of  our  ge- 
neral conclusions  to  others.  B\it  the  prosecution  of  these  hints  would  lead  me  too  far 
astray  from  the  subject  of  this  section. 
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tiie  embarrassment  which  students  experience,  in  applying  the 
fourth  proposition  to  the  demonstration  of  the  fifth.  The  in- 
\  verted  position,  and  the  partial  coincidence  of  the  two  little 
triangles  below  the  base,  seem  to  render  their  mutual  relation 
so  different  from  that  of  the  two  separate  triangles  which  had 
been  previously  famiUarized  to  the  eye,  that  it  is  not  surprising 
this  step  of  the  reasoning  should  be  followed,  by  the  mere  no« 
vice,  with  some  degree  of  doubt  and  hesitation.  Indeed,  where 
nothing  of  this  sort  is  manifested,  I  should  be  more  inclined  to 
ascribe  the  apparent  quickness  of  his  apprehension  to  a  reten* 
live  memory,  seconded  by  implicit  faith  in  his  instructor; 
than  to  regard  it  as  a  promising  symptom  of  mathematical 
genius. 

Another,  and  perhaps  a  better  illustration  of  that  natural  lo- 
gic which  is  exemplified  in  the  generalization  of  mathematical 
reasonings,  may  be  derived  from  those  instances  where  the 
same  demonstration  applies,  in  the  same  words,  to  what  are 
called,  in  geometry,  the  different  cases  of  a  proposition.  In 
the  commencement  of  our  studies,  we  read  the  demonstration 
over  and  over,  applying  it  successively  to  the  different  dia- 
grams ;  and  it  is  not  without  some  wonder  we  discover,  that  it 
is  equally  adapted  to  them  all.  In  process  of  time,  we  leam 
that  this  labour  is  superfluous ;  and  if  we  find  it  satisfactory  in 
one  of  the  casesj  can  anticipate  with  confidence  the  justness  of 
.the  general  conclusion,  or  the  modifications  which  will  be  n^ 
oessary  to  accommodate  it  to  the  different  forms  of  which  the 
hypothesis  may  admit. 
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The  algebraical  calculus^  however,  when  applied  to  geome- 
try, places  the  foregoing  doctrine  in  a  point  of  view  still  more 
striking ;  "  representing  (to  borrow  the  words  of  Dr  Halley) 
*^  all  the  possible  cases  of  a  problem  at  one  view ;  and  often 
"  in  one  general  theorem  comprehending  whole  sciences  ;  wliich 
"  deduced  at  length  into  propositions,  and  demonstrated  after 
"  the  manner  of  the  ancients,  might  well  become  the  subject 
"  of  large  treatises  */'  Of  this  remark,  Halley  gives  an  instance 
in  a/ormi^fl,  which,  when  he  first  pubhshed  it,  was  justly  re- 
garded "  as  a  notable  instance  of  the  great  use  and  compre- 
"  hensiveness  of  algebraic  solutions/'  I  allude  to  his  formula 
for  finding  universally  the  foci  of  optic  lenses ;  an  example 
which  I  purposely  select,  as  it  cannot  fail  to  be  familiarly  known 
to  all  who  have  the  shghtest  tincture  of  mathematical  and  phy- 
sical science. 

In  such  instances  as  these,  it  will  not  surely  be  supposed^ 
that  while  we  read  the  geometrical  demonstration,  or  follow  the 
successive  steps  of  the  algebraical  process,  our  general  concept 
lions  embrace  all  the  various  possible  cases  to  which  our  rea- 
sonings extend.  So  very  different  is  the  fact,  that  the  wide 
grasp  of  the  conclusion  is  discovered  only  by  a  sort  of  sub- 
sequent induction  ;  and,  till  habit  has  familiarized  us  with  si- 
milar discoveries,  they  never  fail  to  be  attended  with  a  certain 
degree  of  unexpected  dehght.  Dr  Halley  seems  to  have  felt 
this  strongly  when  the  optical  formula  already  mentioned  first 
presented  itself  to  his  mind. 


«« 
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In  the  foregoing  remarks,  I  have  borrowed  my  examples  from 
matliematicsy  because,  at  the  period  of  life  when  we  enter  on 
this  study,  the  mind  has  arrived  at  a  sufficient  degree  of  matu- 
rity to  be  able  to  reflect  accurately  on  every  step  of  its  own 
progress;  whereas,  in  those  general  conclusions  to  which  we 
have  been  habituated  from  childhood,  it  is  quite  impossible  for 
us  to  ascertain,  by  any  direct  examination,  what  the  processes 
of  thought  were,  which  originally  led  us  to  adopt  them.  In 
this  point  of  view,  the  first  doubtful  and  unassured  steps  of 
the  young  geometer,  present  to  the  logician  a  peculiarly  inte- 
resting and  instructive  class  of  phenomena,  lor  illustrating  the 
growth  and  developement  of  our  reasoning  powers.  The  true 
theory,  more  especially  of  general  reaso^iing^  may  be  here  dis- 
tinctly traced  by  every  attentive  observer ;  and  may  hence  be 
confidently  applied  (under  due  limitations)  to  all  the  other  de- 
partments of  human  knowledge*. 


*  The  view  of  general  reasoning  which  is  given  above,  appears  to  myself  to  afford  (with- 
out any  comment)  a  satisfactory  answer  to  the  following  argument  of  the  late  worthy  and 
learned  Dr  Price :  **  That  the  universality  consists  in  the  ideay  and  not  merely  in  the 
**  name,  as  used  to  signify  a  number  of  particulars,  resembling  that  which  is  the  imme* 
''  diate  object  of  reflection,  is  plain;  because,  was  the  idea  to  which  the  name  answers, 
**  and  which  it  recals  into  the  mind,  only  a  particular  one,  we  could  not  know  to  what 
**  other  ideas  to  apply  it,  or  what  particular  objects  had  the  resemblance  necessary  to 
"  bring  them  within  the  meaning  of  the  name.  A  person,  in  reading  over  a  mathema- 
<<  tical  demonstration,  certainly  is  conscious  that  it  relates  to  somewhat  else,  than  just 
^<  that  precise  figure  presented  to  him  in  the  diagram.  But  if  he  knows  not  what  else, 
'<  of  what  use  can  the  demonstration  be  to  him  ?  How  is  his  knowledge  enlarged  by 
"  it  ?     Or  how  shall  he  know  afterwards  to  what  to  apply  it  ?" 

In  a  note  upon  this  passage,  Dr  Price  observes,  that,  "  according  to  Dr  Cudworth^  . 
"  abstract  ideas  are  implied  in  the  cognoscitive poxver  of  the  mind;  tvhich,  he  sat/Sf  con^ 
'•  tains  in  itself  virtually  (as  the  future  flant  or  tree  is  contained  in  the  seed  J  general  n<h 
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From  what  has  been  now  said,  it  would  appear,  that,  in  or- 
der to  arrive  at  a  general  conclusion  in  mathematics  (and  the 
same  observation  holds  with  respect  to  other  sciences)  tzvo  dif- 
ferent processes  of  reasoning  are  necessary.  The  one  is  the 
demonstration  of  the  proposition  in  question ;  in  studying  which, 
we  certainly  think  of  nothing  but  the  individual  diagram  be- 
fore us.  The  other  is,  the  train  of  thought  by  which  we  trans-' 
fer  the  particular  conclusion  to  which  we  have  been  thus  led, 
to  any  other  diagram  to  which  the  same  enunciation  is  equally 
apphcable.  As  this  last  train  of  thought  is,  in  all  cases,  essen- 
tially the  same,  we  insensibly  cease  to  repeat  it  when  the  occa^ 
sion  for  employing  it  occurs,  till  we  come  at  length,  without 
any  reflection,  to  generahze  our  particular  conclusion,  the  mo- 


**  Hons  or  exemplars  of  all  thingSt  ujhick  are  exerted  hy  ity  or  unfold  and  discover  them' 
**  selves f  as  occasions  invite,  and  proper  circumstances  occur**  *^  This  no  doubt  (Dr 
**  Price  adds)  many  will  very  freely  condemn  as  whimsical  and  extravagant.  I  have,  I 
**  own,  a  different  opinion  of  it ;  but  yet  I  should  not  care  to  be  obliged  to  defend  it/* 
-^-Revieto  of  the  Principal  Qjuestions  in  Morals,  pp.  38>  39,  2d  edit. 

For  my  own  part,  I  have  Ao  scruple  to  say,  that  I  consider  this  fancy  of  Cudworth 
as  not  only  tohimsical  and  extravagant,  but  as  altogether  unintelligible ;  and  yet  it  ap- 
pears to  me,  that  some  confused  analogy  of  the  same  sort  must  exist  in  the  mind  of  every 
person  who  imagines  that  he  has  the  power  of  forming  general  conceptions  without  the 
intermediation  of  language. 

In  the  continuation  of  the  same  note,  Dr  Price  seems  disposed  to  sanction  another 
remark  of  Dr  Cudworth :  in  which  he  pronounces  the  opinion  of  the  nominalists  to  be  so 
ridiculous  and  Jake,  as  to  deserve  no  confutation*  I  suspect,  that  when  Dr  Cudworth 
wrote  this  splenetic  and  oracular  sentence,  he  was  out  of  humour  with  some  argument 
of  Hobbes,  which  he  found  himself  unable  to  answer.  It  is  not  a  little  remarJ^able^ 
that  the  doctrine  which  he  here  treats  with  so  great  contempt,  should,  with  a  very  few 
exceptions,  have  united  the  ^uffirages  of  all  the  soundest  philosophers  of  the  eighteenth 
century. 
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ment  it  is  formed ;  or,  in  other  words^  to  consider  it  as  a  pro^ 
position  comprehending  an  indefinite  variety  of  particular 
truths.  When  this  habit  is  established,  we  are  apt  to  imagine, 
—forgetting  the  slow  steps  by  which  the  habit  was  acquired, — 
that  the  general  conchisioa  is  an  immediate  inference  from  a 
general  demonstration  ;  and  thqit,  although  there  was  only  one 
particular  diagram  present  to  our  external  senses,  we  must 
have  been  aware,  at  every  step,  that  our  thoughts  were  r^ly 
conversant,  not  about  this  diagram,  but  about  genera/  ideas^  or^ 
in  Dr  Reid's  language,  gewral  conceptions.  Hence  the  fami- 
liar use  among  logicians  of  these  scholastic  and  mysterious 
phrases,  which,  whatever  attempts  may  be  made  to  interpret 
them  in  a  manner  not  altogether  inconsistent  with  good 
sense,  have  unquestionably  the  eflfect  of  keeping  out  of  view 
the  real  procedure  of  the  human  mind  in  the  generalization  of 
its  knowledge. 

Dr  Reid  seems  to  be  of  opinion,  that  it  is  by  the  power  of 
forming  general  conceptions^  that  man  is  distinguished  from  the 
brutes ;  for  he  observes,  that  "  Berkeley's  system  goes  to  de* 
^*  stroy  the  barrier  between  the  rational  and  animal  natures/* 
I  must  own  I  do  not  perceive  the  justness  of  this  remark,  at 
least  in  its  application  to  the  system  of  the  nominalists,  as  I 
*  hftve  endeavoured  to  e;^plain  and  to  limit  it  in  the  course  of 
this  work.  On  the  contrary,  it  appears  to  me,  that  the  account 
which  has  been  just  given  of  general  reasonings  by  ascribing  to 
a  process  of  logical  deduction  (presupposing  the  previous  exer« 
cise  of  abstraction  or  analysis)  what  Dr  Reid  attempts  to  explain 
by  the  scholastic,  and  not  very  inteUigible  phrase  of  general 
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conceptions,  places  the  distinction  between  man  and  brutes  in  a 
far  clearer  and  stronger  light  than  that  in  which  philosophers 
have  been  accustomed  to  view  it.  That  it  is  to  the  exclusive 
possession  of  the  faculty  of  abstraction^  and  of  the  other  powers 
subservient  to  the  use  of  general  signs,  tliat  our  species  is  chief- 
ly  indebted  for  its  superiority  over  the  other  anixuals,  I  shall 
afterwards  endeavour  to  show. 

It  still  remains  for  me  to  examine  an  attenipl  which  Dr  Reid 
has  made,  to  convict  Berkeley  of  an  inconsistency/,  in  the  state- 
ment of  his  argument  against  abstract  general  ideas.  ^^  I^et  us 
HOW  consider  (says  he)  the  Bishop's  notion  of  generalizing. 
An  idea  (he  tells  us)  which,  considered  in  itself,  is  particular, 
becomes  general,  by  being  made  to  represent  or  stand  for  all 
other  particular  ideas  of  the  same  sort.  To  make  this  plain  by 
an  example :  Suppose  (says  Berkeley)  a  geometrician  is  demon* 
^  strating  the  method  of  cutting  a  line  into  two  equal  parts.  He 
^*  draws,  for  instance,  a  black  line  of  an  inch  in  length.  This, 
"  which  is  in  itself  a  particular  line,  is  nevertheless,  with  regard  to 
^^  its  signification,  general,  since,  as  it  is  there  used,  it  represents 
^^  all  particular  lines  whatsoever,  so  that  what  is  demonstrated 
^^  of  it,  is  demonstrated  of  all  lines,  or,  in  other  words,  of  a  line 
^  in  general.  And  as  that  particular  line  becomes  general  by 
^^  being  made  a  sign,  so  the  name  line,  which,  taken  absolvte- 
*^  ly»  is  particular,  by  being  a  sign,  is  made  general^ 

"  Here  (continues  Dr  Reid)  I  observe,  that  when  a  particu- 
^^  Jar  idea  is  made  a  sign  to  represent  and  stand  for  all  of  a  sort^ 
^  iJhis  supposes  a  distinction  of  things  into  sorts  or  species* 

9 
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"  To  be  of  ti  sortj  implies  having  those  attributes  which  charao 
'^  terlze  the  sort,  and  are  common  to  all  the  individuals  that 
belong  to  it.  There  cannot  therefore  be  a  sortj  without  ge- 
neral attributes ;  nor  can  there  be  any  conception  of  a  sort 
without  a  conception  of  those  general  attributes  which  dis- 
tinguish it.  The  conception  of  a  sort^  therefore,  is  an  abstract 
general  conception. 


cc 


^^  The  particular  idea  cannot  surely  be  made  a  sign  of  a 
^*  thing  of  which  we  have  no  conception.  I  do  not  say,  that 
**  you  must  have  an  idea  of  the  sort ;  but  surely  you  ought  to 
*^  understand  or  conceive  what  it  means,  when  you  make  a  par- 
**  ticular  idea  a  representative  of  it ;  otherwise  your  particular 
**  idea  represents  you  know  not  what  */' 

Although  I  do  not  consider  myself  as  called  upon  to  defend 
all  the  expressions  which  Bericeley  may  have  employed  in  sup* 
port  of  his  opinion  on  this  question,  I  must  take  the  liberty  of 
remarking,  that,  in  the  present  instance,  he  appears  to  me 
to  have  been  trfcated  with  an  undue  severity.  By  ideas  of 
the  same  sort,  it  is  plain  he  meant  nothing  more  than  thkigs 
catted  by  the  same  name^  and,  consequently,  (if  our  illustrations 
are  to  be  borrowed  from  mathematics)  comprehended  under  the 
terms  of  the  same  definition.  In  such  cases,  the  individuals  thus 
classed  together  are  completely  identified  as  subjects  of  reason* 
ing ;  insomuch,  that  what  is  proved  with  respect  to  one  indivi- 
dual, must  hold  equally  true  of  all  the  others.     As  it  is  an 


*  niges  4S4,  485. 
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axiom  in  geometry,  that  things  which  are  equal  to  one  and 
the  same  thing,  are  equal  to  one  another ;  so  it  may  be  stated 
as  a  maxim  in  logic,  that  whatever  things  have  the  same  name 
ap(^ied  to  them,  in  consequence  of  their  being  comprehend- 
ed in  the  terms  of  the  same  definition,  may  all  be  considered 
as  the  same  identical  subject^  in  every  case  where  that  defini* 
tion  is  the  principle  on  which  our  reasoning  proceeds.  In  rea-^ 
soning,  accordingly,  concerning  any  sort  or  species  of  things^ 
our  thoughts  have  no  occasion  to  wander  from  the  individual 
»gn  or  representative  to  which  the  attention  happens  to  be  di« 
rected,  or  to  attempt  the  fruitless  task  of  grasping  at  those  spe* 
dfic  varieties  which  are  avowedly  excluded  from  the  number 
of  our  premises.  As  every  conclusion  which  is  logically  dedu* 
ced  from  the  definition  must,  of  necessity,  hold  equally  true  of 
all  the  individuals  to  which  the  common  name  is  applicable, 
these  individuals  are  regarded  merely  as  so  many  units^  which 
go  to  the  composition  of  the  multitude  comprehended  under 
the  collective  or  generic  term.  Nor  has  the  power  of  concept 
tion  any  thing  more  to  do  in  the  business,  than  when  we  think  of 
the  units  expressed  by  a  particular  number  in  an  arithmetical 
computation. 

The  word  sort  is  evidently  transferred  to  our  intellectual  ar- 
rangements, from  those  distributions  of  material  objects  into 
separate  heaps  or  collections,  which  the  common  sense  of  man« 
kind  universally  leads  them  to  make  for  the  sake  of  the  me- 
mory ;  or  (which  is  perhaps  nearly  the  same  thing)  with  a  view 
to  the  pleasure  arising  from  the  perception  of  order.  A  fami« 
liar  instance  of  this  presents  itself  in  the  shelves,  and  drawers^ 
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and  parcels,  to  which  every  shopkeeper  has  recourse  for  assort- 
ing, according  to  their  respective  denominations  and  prices,  the 
various  articles  which  compose  his  stock  of  goods.  In  one 
parcel  (for  example)  he  collects  and  incloses  under  one  com* 
mon  envelope^  all  his  gloroes  of  a  particular  size  and  quality ;  in 
another,  all  his  glwes  of  a  different  size  and  quality ;  and,  in 
like  manner,  he  proceeds  with  the  stockings,  shoes,  hats,  and 
the  various  other  commodities  with  which  his  warehouse  is  fil- 
led. By  this  means,  the  attention  of  his  shop<*boy,  instead  of 
being  bewildered  among  an  infinitude  of  particulars,  is  confined 
to  parcels  or  assortments  of  particulars ;  of  each  of  which  par* 
eels  a  distinct  idea  may  be  obtained  from  an  examination  of 
any  one  of  the  individuals  contained  in  it.  These  individuals, 
therefore,  are,  in  his  apprehension,  nothing  more  than  so  many 
units  in  a  multitude,  any  one  of  which  units  is  perfectly  equi- 
valent to  any  other ;  while,  at  the  same  time,  the  parcels  them- 
selves, notwithstanding  the  multitude  of  units  of  which  they 
are  made  up,  distract  his  attention,  and  burden  his  memory  as 
little,  as  if  they  were  individual  articles.  The  truth  is,  that  they 
become  to  his  mind  individual  objects  of  thought j  like  a  box  of 
counters,  or  a  rouleau  of  guineas,  or  any  of  the  other  material 
aggregates  with  which  his  senses  are  conversant ;  or,  to  take 
an  example  still  more  apposite  to  our  pi-esent  purpose,  like  the 
phrases  one  thousand,  or  one  million,  when  considered  merely 
as  simple  imits  entering  into  the  composition  of  a  numerical  sum. 

The  task  which  I  have  here  supposed  the  tradesman  to  per- 
form, in  order  to  facilitate  the  work  of  his  shop-boy,  is  exactly 
analogous,  in  its  ejQfect,  to  the  aid  which  is  furnished  to  the  in« 
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fant  understaDdlng  by  the  structure  of  its  mother^tongue ;  the 
generic  words  which  abound  in  language  assorting,  and  (if  I 
may  use  the  expression)  packing  up^  under  a  comparatively 
small  number  of  comprehensive  tenns,  the  multifarious  objects 
of  human  knowledge  *.  In  consequence  of  the  generic  terms 
to  which,  in  civilized  society,  the  mind  is  early  familiarized, 
the  vast  multiplicity  of  things  which  compose  the  furniture  of 
this  globe  are  presented  to  it,  not  as  they  occur  to  the  senses  of 
the  untaught  savage,  but  as  they  have  been  arranged  and  dis- 
tributed into  parcels  qr  assortments  by  the  successive  observa<« 
tions  and  reflections  of  our  predecessors.  Were  these  arrange- 
ments and  distributions  agreeable,  in  every  instance,  to  sound 
philosophy,  the  chief  source  of  the  errors  to  which  we  are  liable 
in  all  our  general  conclusions,  would  be  removed  ;  but  it  would 
be  too  much  to  expect  (with  some  late  theorists)  that,  even  in 
the  most  advanced  state  either  of  physical  or  of  moral 
science,  this  supposition  is  ever  to  be  realized  in  all  its  extent 
At  the  same  time,  it  must  be  remembered,  that  the  obvious 
tendency  of  the  progressive  reason  and  experience  of  the  spe- 
cies, is  to  diminish  more  and  more  the  imperfections  of  the 
classifications  which  have  been  transmitted  from  ages  of  compa- 
rative ignorance ;  and,  of  consequence,  to  render  language  more 
and  more  a  safe  and  powerful  organ  for  the  investigation  of  truth. 

The  only  science  which  furnishes  an  exception  to  these  ob- 
servations is  mathematics;  a  science  essentially  distinguished 


*  The  same  analogy  had  occurred  to  Locke.    *^  To  shorten  its  way  to  knowledge, 
«<  and  make  each  perception  more  comprehensivei  the  mind  binds  them  into  bundles." 
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from  every  other  by  this  remarkable  circumstance,  that  the 
precise  import  of  its  generic  terms  is  fixed  and  ascertained  by 
the  definitions  which  form  the  basis  of  all  our  reasonings,  and 
in  which,  of  consequence,  the  very  possibiUty  of  error  in  our 
classifications  is  precluded,  by  the  virtu&l  identity  of  all  those 
hypothetical  objects  of  thought  to  which  the  same  generic  term 
IS  applied. 

I  intend  to  prosecute  this  subject  farther,  before  concluding 
my  observations  on  general  reasoning.  At  present,  I  have  on- 
ly to  add  to  the  foregoing  remarks,  that,  in  the  comprehensive 
theorems  of  the  philosopher,  as  well  as^  in  the  assortments  of 
the  tradesman,  I  cannot  perceive  a  single  step  of  the  under- 
standing, which  implies  any  thing  more  than  the  notion  of 
number  J  and  the  use  of  a  common  name. 

Upon  the  whole,  it  appears  to  me,  that  the  celebrated  dis- 
pute concerning  abstract  general  ideas,'  which  so  long  divided 
the  schools,  is  now  reduced,  among  correct  thinkers,  to  this 
simple  question  of  fact.  Could  the  human  mind,  mthout  the  use 
of  signs  of  one  kind  or  another^  have  carried  on  general  reason- 
ings, or  formed  general  conclusions  ?  Before  arguing  with  any 
person  on  the  subject,  I  should  wish  for  a  categorical  explana- 
tion on  this  preliminary  point.  Indeed,  every  other  contro- 
versy connected  with  it  turns  on  little  more  than  the  meaning 
of  words. 

A  difference  of  opinion  with  respect  to  this  question  of  fact 
(or  rather,  I  ^suspect,  a  want  of  attention  in  some  of  the  dispu- 
tants to  the  great  variety  of  signs  of  which  the  mind  can  avail 
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itself,  independently  of  words)  still  continues  to  keep  up  a  sort 
of  distinction  between  the  Nominalists  and  the  Conceptualists. 
As  for  the  Realists,  they  may,  I  apprehend,  be  fairly  consider- 
ed, in  the  present  state  of  science,  as  having  been  akeady  for- 
ced to  lay  down  their  arms. 

That  the  doctrine  of  the  nominalists  has  been  stated  by  some 
writers  of  note  in  very  unguarded  terms,  I  do  not  deny  *,  nor 


*  Particularly  by  Hobbes,  some  of  whose  incidental  remarks  and  expressions  would 
certainly^  if  followed  stricdy  out  to  their  logical  consequences^  lead  to  the  complete 
Mbversion  of  truth,  as  a  thing  real,  and  independent  oi  human  opinion.  It  is  to  this^  I 
presume,  that  Leibnitz  alludes,  when  he  says  of  him,  **  Thomas  Hobbes,  qui  ut  verum 
**Jatearf  mihi  plus  quam  nominalis  videtur** 

I  shall  afterwards  point  out  the  mistake  by  which  Hobbes  seems  to  me  t6  have  been 
misled.  In  the  meantime,  it  is  but  justice  to  him  to  say,  that  I  do  not  think  he  had 
any  intention  to  establish  those  sceptical  conclusions  which,  it  must  be  owned,  may  be 
fairly  deduced  as  corollaries  from  some  of  his  {Hrinciples.  Of  this  I  would  not  wish  for 
a  stronger  proof  than  his  favourite  maxim,  that  *'  words  are  the  counters  of  wise  men, 
*'  but  the  money  of  fools  ;**  a  sentence  which  expresses,  with  marvellous  conciseness, 
not  only  the  proper  function  of  language,  as  an  instrument  of  reasoning,  but  the  abusei 
to  which  it  is  liable,  when  in  unskilful  hands. 

Dr  Gillies,  who  has  taken  much  pains  to  establish  Aristotle's  claims  to  all  that  is  va- 
luable in  tlie  doctrine  of  the  nominalists,  has,  at  the  same  time,  represented  him  as  the 
only  fevourer  of  this  opinion,  by  whom  it  has  been  tau^t  without  any  admixture  of 
those  errors  which  are  blended  with  it  in  the  works  of  its  modem  revivers.  Even 
Bishop  Berkeley  himself  is  involved  with  Hobbes  and  Hume  in  the  same  sweeping  sen- 
tence of  condemnation.  ''  The  language  of  the  nominalists  seems  to  have  been  ex- 
*^  Iremely  liable  to  be  perverted  to  the  purposes  of  scepticism,  as  taking  away  the  spe- 
*<  cific  distinctions  of  things ;  and  is  in  fact  thus  perverted  by  Hobbes,  Berkeley,  Hume, 
*'  a»d  their  innumerable  JbUofosers.  But  Aristotle's  language  is  not  liable  to  this  abuse*" 
{Gitties's  Aristotle,  Vol.1,  p.  71,  2d  edit.) 

Among  these  sceptical  followers  of  Berkeley,  we  must,  I  presume,  include  the  late 
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am  I  certain  that  it  was  ever  delivered  by  any  one  of  the 
schoolmen  in  a  form  completely  unexceptionable;  but  after 
the  luminous,  and,  at  the  same  time,  cautious  manner  in  which 
it  has  been  unfolded  by  Berkeley  and  his  successors,  I  own  it 
appears  to  me  not  a  little  surprising,  that  men  of  talents  and 
candour  should  still  be  found  inclined  to  shut  their  eyes  against 
the  light,  and  to  shelter  themselves  in  the  darkness  of  the  mid- 
dle ages.  For  my  own  part,  the  longer  and  the  more  attentive- 
ly that  I  reflect  on  the  subject,  the  more  am  I  disposed  to  ac- 
quiesce in  the  eulogium  bestowed  on  Roscellinus  and  his  fol- 
lowers by  Leibnitz ;  one  of  the  very  few  philosophers,  if  not 
the  only  philosopher,  of  great  celebrity,  who  seems  to  have 
been  fully  aware  of  the  singular  merits  of  those  by  whom  this 
theory  was  originally  proposed :  "  secta  nominaltum,  om- 

^^  NIUH  INTEB  SCHOLASTICAS    PBOFUNDISSIMA,  ET    HODIER* 
**  HfJE    REFORMATJE     PHILOSOPHANDI     RATIONI     CONGRUEN- 

"  T  XSSI  ma/'  It  is  a  theory,  indeed,  much  more  congenial  to 
the  spirit  of  the  eighteenth  thap  of  the  eleventh  century ;  nor. 
must  it  be  forgotten,  that  it  was  proposed  and  maintained  at 
a  period  when  the  algebraical  art  (or  to  express  myself  more 
precisely,  universal  ariththetic)  from  which  we  now  borrow  our 
best  illustrations  in  explaining  and  defending  it,  was  entirelj 
unknown. 


learned  and  ingenious  Dr  Campbell ;  whose  remarks  on  this  subject  I  will,  nevertheless^ 
venture  to  recommend  to  the  particular  attention  of  my  readers.  Indeed,  I  do  not 
know  of  any  writer  who  has  treated  it  with  more  acuteness  and  perspicuity.  ( See  PhU 
losophy  of  Rhehricp  Book  II.  chap,  vii.) 


£■  i 
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11. 

Continuation  of  the  Subject. — Of  Language  considered  as  an  In^ 

strwnent  of  Thought. 

Having  been  led,  in  defence  of  some  of  my  own  opinions, 
to  introduce  a  few  additional  remarks  on  the  controversy 
with  respect  to  the  theory  of  general  reasofiing^  I  shall  avail 
myself  of  this  opportunity  to  illustrate  a  little  farther  another 
topic,  (intinmtely  connected  with  the  foregoing  argument) 
on  which  tlie  current  doctrines  of  modem  logicians  seem  to 
require  a  good  deal  more  of  explanation  and  restriction  than 
has  been  commonly  apprehended.  Upon  this  subject  I  enter 
the  more  willingly,  that,  in  my  first  volume,  I  have  alluded  to 
these  doctrines  in  a  manner  which  may  convey,  to  some  of  my 
readers,  the  idea  of  a  more  complete  acquiescence,  on  my  pan^, 
in  their  truth,  than  I  am  disposed  to  acknowledge. 

In  treating  of  abstraction,  I  endeavoured  to  show  that  we 
thinks  as  well  as  speakj  by  means  of  words,  and  that,  without 
the  use  of  language,  our  reasoning  faculty  (if  it  could  have  been 
at  all  exercised)  must  necessarily  have  been  limited  to  particular 
conclusions  alone.  The  eft'ects,  therefore,  of  ambiguous  and  in- 
definite terms  are  not  confined  to  our  communications  with  others, 
but  extend  to  our  private  and  solitary  speculations.  Dr  Camp- 
bell, in  his  Philosophy  of  Ilhetoric,  has  made  some  judicious 
and  important  observations  on  this  subject ;  and,  at  a  much 

earlier  period,  it  drew  the  attention  of  Des  Cartes  ;  who,  in  the 

n 
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course  of  a  very  valuable  discussion  ,wilh  respect  lo  the  sources 
of  our  errors,  has  laid  particular  stress  on  those  to  which  we  are 
exposed  from  the  employment  of  language  as  an  instrument 
of  thought.  **  And,  lastly,  in  consequence  of  the  habitual 
^*  use  of  speech,  all  our  ideas  become  associated  with  the  words 
"  in  which  we  express  them ;  nor  do  we  ever  commit  these 
*'  ideas  to  memory,  without  their  accustomed  signs.  Hence  it 
"  is,  that  there  is  hardly  any  one  subject,  of  which  we  have  so 
*<  distinct  a  notion  as  to  be  able  to  think  of  it  abstracted  from 
all  use  of  language ;  and,  indeed,  as  we  remember  words  more 
easily  than  things,  our  thoughts  are  mucli  more  conversant 
"  with  the  former  than  with  the  latter.  Hence,  too,  it  is,  that 
**  we  oflen  yield  our  assent  to  propositions,  the  meaning  of 
"  which  we  do  not  understand ;  imagining  that  we  have  either 
^<  examined  formerly  the  import  of  all  the  terms  involved  in 
^'  them,  or  that  we  have  adopted  these  tcnns  on  the  authority 
^  of  others  upon  whose  judgment  we  can  rely  */' 


*  **  Et  denique,  propter  loquels  usum,  conceptos  omnes  nostros  verbis,  quiboB  eot 
<<  exprimimuB,  alligamus,  nee  eos,  nisi  simul  cum  istis  verbis,  memorise  mi^n^aii^ng. 
^'  Cumque  facilius  postea  verborum  quam  rerum  recordemur,  vix  unquam  ullius  rei  con- 
**  ceptum  habemus  tam  distinctum,  ut  ilium  ab  omni  verborum  conceptu  separemus ; 
**  cogitationesque  hominum  fere  omnium,  circa  verba  magis  quam  circa  res  versantur ; 
**  adeo  ut  perssepe  vocibus  non  intellectis  prsebeant  assensum,  quia  putant  se  illos  olim 
**  intellexi8se>  vel  ab  aliis  qui  eas  recte  inteliigebant,  accepisse/'— Prtnc.  Phil.  Fwn 
Prima,  Ixxiv. 

I  bave  quoted  a  very  curious  passage,  nearly  to  the  same  purpose,  from  Leibnitz,  in 
a  note  annexed  to  my  first  volume  (see  note  L.)  I  was  not  then  aware  of  the  previoda 
attention  which  had  been  given  to  this  source  of  error  by  Des  Cartes ;  nor  did  I  expect 
to  find  so  explicit  an  allusion  to  it  in  the  writings  of  Aristotle,  as  I  have  since  observed 
in  the  following  paragraph : 
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To  these  important  considerations,  it  may  be  worth  while  to 
add,  that  whatever  improvements  may  yet  be  made  in  Ian- 
guage  by  philosophers,  they  never  can  relieve  the  student  from 
the  indispensable  task  of  analyzing  with  accuracy  the  complex 
ideas  he  annexes  to  the  terms  employed  in  his  reasonings. 
The  use  of  general  terms,  as  Locke  lias  remarked,  is  learned, 

A/0  KdU  7ti¥  TAP*  Tfir  hi^if  oyTo^  0  rpoTos  iiTioc  ^fmTOf  fJLiy,  oTi  fJLAKKoy  i  ATa.tn 

yiHTAt  [JLiT  d,K\if¥  a'K0'W99(A.lP0tf  If  KaB  tAVTOVf*  M  fJLiV  ytLf  UlT  ctAAWf  tf'JCi^K  cT/A  Ao>n(* 
n  /f  KoS  duTWf,  ^X  ^''^^  ^'^  ^'^''^  ^*  '^fdLyiAATH*  fITcU  Xtfl  HaV  ivTWf  aTATOffidU 
^VfJL^iyil,    QTOJf  €T/  7H    Koy\i   'JfOtflTAI    7HK    ffKl'^tV*  iTip  n     [JLIV  ATATIf  §K   Tllf   OfMi07lf70<* 

n  J^i  oiJLoioriUff  iK  T$i(  Af^si»(.— De  Sophist.  Elenchisy  Lib,  I.  cap.  yii, 

**  Quocirca  inter  eos  (Paralogismos)  qui  in  dictione  consistunt,  hie  fallendi  modug 
^  est  ponendua.  Primum,  quia  magis  dccipimur  considerantes  cum  aliis,  qu^m  apud 
'^  nosmetipsos :  nam  conaideratio  cum  aliis  per  aermonem  instituitur ;  apud  nosmetipsos 
**  autem  non  minu3  fit  per  rem  ipsam*  Deinde  et  per  no$nietipso8  ut  fallamur  accidit^ 
"  cum  in  rebus  considerandis  sermo  adhibetur :  Prsterea  deceptio  est  ex  similitudine : 
**  similitudo  autem  ex  dictione." — Edit.  Du  Val,  Vol.  I.  p.  289. 

Lest  it  should  be  concluded,  however,  from  this  detached  remark,  that  Aristotle  had 
completely  anticipated  Locke  and  Condillac  in  their  speculations  with  respect  to  lan- 
guage, considered  as  an  instrument  of  thought ^  I  must  beg  of  my  readers  to  compare  it 
with  tlie  previous  enumeration  given  by  the  same  author,  of  those  paralogisms  or  fallacies 
which  lie  in  the  diction,  {De  Sophist.  Elenchis,  Lib.  i.  cap.  4.) ; — ^recommending  to  them» 
at  the  same  time,  as  a  useful  comment  on  the  original,  the  twentieth  chapter  of  the  third 
book  of  a  work  entitled  Instituiio  Logica^  by  the  learned  and  justly  celebrated  Dr  VVal- 
lis  of  Oxford,  I  select  this  work  in  preference  to  any  other  modern  one  on  die  same 
subject,  as  it  has  been  lately  pronounced,  by  an  authority  for  which  I  entei'tain  a  sin- 
cere respect,  to  be  '*  a  complete  and  accurate  treatise  of  logic,  strictly  according  to 
^<  the  Aristotelian  method ;"  and  as  we  are  farther  told  that  it  is  **  still  used  by  many 
**  in  the  university  to  which  Wallis  belonged,  as  the  lecture-book  in  tliat  department  of 

■ 

^'  study."    I  intend  to  quote  part  of  this  chapter  on  another  occasion.     At  present,  I 
shall  only  observe,  that  it  does  not  contain  the  slightest  reference  to  the  passage  which 
has  led  me  to  introduce  these  observations ;  and  which,  I  believe,  will  be  now  very  ge- 
nerally allowed  to  be  of  greater  value  than  all  those  puerile  distinctions  put  together^ 
which  Dr  Wallis  has  been  at  so  much  pains  to  illustrate  and  to  exemplify. 
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in  diany  cases,  before  it  is  possible  for  us  to  comprehend  their 
meaning ;  and  the  greater  pari  of  mankind  continue  ta  use 
them  through  life,  without  ever  being  at  the  trouble  to  examine 
accurately  the  notions  they  convey.  This  is  a  study  which 
every  individual  must  carry  on  for  himself;  and  of  which  no 
rules  of  logic  (how  useful  soever  they  may  be  in  directing  our 
labours)  can  supersede  the  necessity. 


\ 


Of  the  essential  utility  of  a  cautious  employment  of  words, 
both  as  a  medium  of  communication  and  as  an  instrument  of 
thought,  many  striking  illustrations  might  be  produced  from 
the  history  of  science  during  the  time  that  the  scholastic  jargon 
was  current  among  the  learned  ;  a  technical  phraseology,  which 
was  not  only  ill-calculated  for  the  discovery  of  truth,  but  which 
was  dexterously  contrived  for  the  propagation  of  error ;  and 
which  gave  to  those  who  were  habituated  to  the  use  of  it,  great 
advantages  in  controversy  (at  least  in  the  judgment  of  the  mul- 
titude) over  their  more  enlightened  and  candid  opponents. 
"  A  blind  wrestler,  by  fighting  in  a  dark  chamber  (to  adopt  an 
"  allusion  of  Des  Cartes)  may  not  only  conceal  his  detect,  but 
"  may  enjoy  some  advantages  over  those  who  see.  It  is  the 
"  light  of  day  only  that  can  discover  his  inferiority.''  The  im- 
perfections of  this  philosophy,  accordingly,  have  been  exposed 
by  Des  Cartes  and  his  followers,  less  by  the  force  of  their  rea* 
sonings,  than  by  their  leaching  men  to  make  use  of  their  own 
faculties,  instead  of  groping  in  the  artificial  darkness  of  the 
schools ;  and  to  perceive  the  folly  of  expecting  to  advance  sci- 
ence by  ringing  changes  on  words  to  which  they  annexed  no 
clear  or  precise  ideas. 
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In  consequence  of  the  influence  of  these  views^  the  attention 
of  our  soundest  philosophers  was  more  and  more  turned,  dur* 
ing  the  course  of  the  last  century,  to  the  cultivation  of  that 
branch  of  logic  which  relates  to  the  use  of  words.  Mr  Locke's 
observations  on  this  subject  form  perhaps  the  most  valuable 
part  of  his  writings;  and,  since  his  time,  much  additional 
light  has  been  thrown  upon  it  by  Condillac  and  his  successors. 

Important,  however,  as  this  branch  of  logic  is  in  its  practi- 
cal applications ;  and  highly  interesting,  from  its  intimate  con- 
nection with  the  theory  of  the  human  mind,  there  is  a  possibi* 
lity  of  pushing,  to  an  erroneous  and  dangerous  extreme,  the 
conclusions  to  which  it  has  led.  Condillac  himself  falls,  in  no 
inconsiderable  a  degree,  under  this  censure ;  having,  upon  more 
than  one  occasion,  expressed  himself  as  if  he  conceived  it  to  be 
possible,  by  means  of  precise  and  definite  terms,  to  reduce  rea* 
soning,  in  all  the  sciences,  to  a  sort  of  mechanical  operation, 
analogous,  in  its  nature,  to  tliose  which  are  practised  by  the 
algebraist,  on  letters  of  the  alphabet.  *^  The  art  of  reasoning 
**  (he  repeats  over  and  over)  is  nothing  more  than  a  language 
"  well  arranged/' — "  L'art  de  raisonner  se  reduit  a  une  langue 
«  bien  faite/' 

One  of  the  first  persons,  as  far  as  I  know,  who  objected  to 
the  vagueness  and  incorrectness  of  this  proposition,  was  M. 
De  Gerando ;  to  whom  we  are  farther  indebted  for  a  clear  and 
satbfactory  exposition  of  the  very  important  fact  to  which  it 
relates.  To  this  tact  Condillac  approximates  nearly  in  various 
parts  of  his  works ;  but  never,  perhaps,  without  some  degree 
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of  indistinctness  and  of  exaggeration.  The  point  of  view  in 
which  it  is  placed  by  his  ingenious  successor,  strikes  me  as  so 
just  and  happy,  that  I  cannot  deny  myself  the  pleasure  of  en« 
riching  my  book  with  a  few  of  his  observations. 

^  It  is  the  distinguishing  characteristic  of  a  lively  and  vigor- 
"  ous  conception,  to  push  its  speculative  conclusions  somewhat 
'*  beyond  their  just  limits.  Hence,  in  the  •logical  discussions 
"  of  this  estimable  writer,  these  maxims  (stated  without  any  cx- 
"  planation  or  restriction),  *  That  the  study  of  a  scienct  is  no^ 
"  thing  more  than  the  acquisition  of  a  language ;  and,  '  that 
^'  a  science  properly  treated  is  only  a  language  zvcll-cont rived.' 
"  Hence  the  rash  assertion,  *  That  mathematics  possess  no  advaii'^ 
*^  tage  over  other  sciencesy  but  what  they  derive  from  a  better 
"  phraseology ;  and  that  all  of  these  might  attain  to  the  same 
**  characters  qf  simplicity  and  of  certainty ^  if  re  knew  how  to  give 
**  them  signs  equally  perfect  *." 

"  The  same  task  which  must  have  been  executed  by  those 
"  who  contributed  to  the  first  formation  of  a  language,  and 
"  which  is  executed  by  every  child  when  he  learns  to  speak  it, 
"  is  repeated  over  in  the  mind  of  every  adult  when  he  makes 
"  use  of  his  mother-tongue ;  for  it  is  only  by  the  decomposi- 
"  tion  of  his  thoughts  that  he  can  learn  to  select  the  signs  which 
*'  he  ought  to  employ,  and  to  dispose  them  in  a  suitable  order. 
"  Accordingly,  those  external  actions  which  we  call  speaking 
"  or  mritingy  are  always  accompanied  with  a  philosophical  pro* 
"  cess  of  the  understanding,  unless  we  content  ourselves,  as  too 


^  Des  Signes  et  de  FArt  de  Penser,  &c.  Introd.  pp.  xx.  xxi, 


cc 


SECT.  II.]  OP  THE    HUMAN    MIND.  135 

"  often  happens,  with  repeating  over  mechanically  what  has 
been  said  by  others.  It  is  in  this  respect  that  languages,  with 
their  forms  and  rules,  conducting  (so  to  speak)  those  who 
"  use  them,  into  the  path  of  a  regular  analysis ;  tracing  out  to 
"  them,  in  a  well-ordered  discourse,  the  model  of  a  perfect  de- 
"  composition,  may  be  regarded,  in  a  certain  sense,  as  analytic 
"  cal  methods. — —But  I  stop  short ;  Condillac,  to  whom  this 
"  idea  belongs,  has  developed  it  too  well  to  leave  any  hope  of 
"  improving  upon  his  statement.'" 

In  a  note  upon  this  passage,  however,  M.  De  Gerando  has 
certainly  improved  not  a  little  on  the  statement  of  Condillac. 
"In  asserting  (says  he)  that  languages  may  be  regarded  as 
"  analytical  methods,  I  have  added  the  quaUfying  phrase, 
"  in  a  certain  sense j  for  the  word  method  cannot  be  employed 
"  here  with  exact  propriety.  Languages  furnish  the  occasions 
"  and  the  means  of  analysis ;  that  is  to  say,  they  a£ford  us  as- 
"  sistance  in  follozmng  that  method  ;  but  they  are  not  the  me- 
"  thod  itself.  They  resemble  signals  or  finger-posts  placed  on 
"  a  road  to  enable  us  to  discover  our  way  ;  and  if  they  help 
"  us  to  analyze,  it  is  because  they  are  themselves  the  results, 
"  and,  as  it  were,  the  monuments  of  an  analysis  which  has 
"  been  previously  made ;  nor  do  they  contribute  to  keep  us 
"  in  the  right  path,  but  in  proportion  to  the  degree  of  judg- 
"  ment  with  which  that  analysis  has  been  conducted  *." 

I  was  the  more  solicitous  to  introduce  these  excellent  re- 
marks, as  I  suspect  that  I  have  myself  indirectly  contributed 

•  Ibid.  pp.  158|  159,  Tom.  I. 
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to  propagate  in  this  country  the  erroneous  opinion  which  it  is 
their  object  to  correct.  By  some  of  our  later  writers  it  has  not 
only  been  implicitly  adopted,  but  has  been  regarded  as  a  con- 
clusion of  too  great  value  to  be  suffered  to  remain  in  the  quiet 
possession  of  the  moderns.  "  Aristotle  (says  the  author  of  a 
"  very  valuable  analysis  of  his  works)  well  knew  that  our  know- 
ledge of  things  chiefly  depending  on  the  proper  application 
of  language  as  an  instrument  of  thought,  the  true  art 
*'  of  reasoning  is  nothing  but  a  language  accurately  defined 
"  and  skilfully  arranged ;  an  opinion  which,  after  many  idle 
"  declamations  against  his  barren  generalities  and  verbal  trif- 
"  ling,  philosophers  have  begun  very  generally  to  adopt  */' 


♦  Aristotle's  Ethics,  &c.  by  Dr  Gillies,  Vol.  I.  p.  94,  2d  edit. 

The  passage  in  my  first  rolume,  to  which  I  suspect  an  allusion  is  here  made,  is  as 
follows : 

<'  The  technical  terms,  in  the  different  sciences,  render  the  appropriate  language  of 
<<  philosophy  a  still  more  convenient  instrument  of  thought,  than  those  languages 
'*  which  have  originated  from  popular  use ;  and  in  proportion  as  these  technical  terms 
<<  improve  in  point  of  precision  and  of  comprefaeosiveness,  they  will  continue  to  render 
''  our  intellectual  progress  more  certain  and  more  rapid.  '  While  engaged  (says  Mr 
<'  Lavoisier)  in  the  composition  of  my  Elements  of  Chemistry,  I  perceived,  better  than  I 
'<  had  ever  done  before,  the  truth  of  an  observation  of  Condillac,  that  we  think  only 
"  through  the  medium  of  words,  and  that  hnguages  are  true  analytic  methods,,  Alge- 
<<  bra,  which,  of  all  our  modes  of  expression,  is  the  most  simple,  the  most  exact,  and 
«  the  best  adapted  to  its  purpose,  is,  at  the  same  time,  a  language  and  an  analytical  me- 
"  thod.  The  art  of  reasoning  is  nothing  more  than  a  language  well  arranged.*  The  in- 
"  fiuence  (I  have  added)  which  these  very  enlightened  and  philosophical  views  have 
"  already  had  on  the  doctrines  of  chemistry,  cannot  fail  to  be  known  to  most  of  my 
**  readers." 

When  this  paragraph  was  first  written,  I  was  fully  aware  of  the  looseness  and  indis- 
tinctness of  Lavoisier's  expressions ;  but  as  my  only  object  in  introducing  the  quotation 
was  to  illustrate  the  influence  ot  general  logical  principles  on  the  progress  of  particular 
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After  this  strong  and  explicit  assertion  of  the  priority  of 
Aristotle's  claim  to  the  opinion  which  we  are  here  told  "  phi-' 
^  loiophers  begin  very  generally  to  adopts"  it  is  to  be  hoped,  that 
M.  De  Gerando  will  be  in  future  allowed  to  enjoy  the  undisput* 
ed  honour  of  having  seen  a  httle  farther  into  this  fundamental 
article  of  logic  than  the  Stagirite  himself. 


sdencesi  I  did  not  think  it  necessary,  in  the  introduction  to  mj  work^  to  point  out  ia 
what  manner  Condiilac's  propositions  were  to.  be  limited  and  corrected.  I  am  truly  hap- 
py, for  the  sake  of  M.  De  Gerando,  that  I  happened  to  transcribe  them  in  the  same  vague 
and  very  exceptionable  terms  in  which  I  found  them  sanctioned  by  the  names  of  Gondii- 
lac,  and  of  one  of  the  most  ill\i8trious  of  his  disciples. 

It  will  not,  I  hope,  be  considered  as  altogether  foreign  to  the  design  oi  this  note,  if 
I  remark  further,  how  easy  it  is  for  a  translator  of  Aristotle  (in  consequence  of  the  un- 
paralleled brevity  which  he  sometimes  affects)  to  accommodate  the  sense  of  the  original, 
by  the  help  of  paraphrastical  olauses,  expressed  in  the- phraseology  of  modem  science, 
t9  .^ery  progressive  st^p  in  the  history  of  human  knowledge.  In  truth,  there  is  not 
pn^  philosopher  of  antiquity,  whose  opinions,  when  they  are  stated  in  any  terms  but  hig 
owni  are  to  be  received  with  so  great  distrust. 
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III. 

Coniinuatian  of  the  Sublet. — Vidanary  Theories  of  some  Logi^ 
dam^  occasioned  by  their  inattention  to  the  Essential  Distinction 
between  Mathematics  and  other  Sciences* 

In  a  passage  already  quoted  from  De  Gerando,  he  takes 
notice  of  what  he  justly  calls  a  rash  assertion  of  CondiUaCf 
'^  That  mathematics  possess  no  advantage  over  other  sciences, 
^^  but  what  they  derive  from  a  better  phraseology ;  and  that  all 
^*  of  them  might  attain  to  the  same  characters  of  simplicity  and 
"  of  certainty,  if  we  knew  how  to  give  them  signs  equalij 
**  perfect.** 

m 

Leibnitz  seems  to  point  at  an  idea  of  the  same  sent,  in  those 
obscure  and  enigmatical  hints  (not  altogether  worthy,  iti  mj 
opinion,  of  his  powerful  and  comprehensive  genius)  which  he 
has  repeatedly  thrown  out,  about  the  miracles  to  be  effected  by 
a  new  art  of  his  own  invention ;  to  which  art  he  sometimes 
gives  the  name  of  Ars  Combinatoria  Characteristica^  and  some- 
times of  ^r5  Combinatoria  Generalis  ac  Vera.  In  one  of  his 
letters  to  Mr  Oldenburg,  he  speaks  of  a  plan  he  had  long  been 
meditating,  of  treating  of  the  science  of  mind  by  means  of  ma- 
thematical demonstrations.  "  Many  wonderful  things  (he  adds) 
"  of  this  kind  have  occurred  to  me ;  which,  at  some  future  pe- 
"  riod,  I  shall  explain  to  the  pubUc  with  that  logical  precision 
"  which  the  subject  requires  */'    In  the  same  letter,  he  inti- 


*  <«  Multa  in  hoc  genere  mira  d  me  sunt  observata,  quae  aliquandOi  quo  par  est 
^  rigore,  exposita  dabo." 
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mates  his  belief  in  the  possibility  of  inventing  an  art,  "  which, 
^  with  an  exactitude  resembUng  that  of  mechanism,  may  ren- 
"  der  the  operations  of  reason  steady  and  visible,  and,  in  their 
"  effects  on  the  minds  of  others,  irresistible*/'  After  which  he 
proceeds  thus  : 

"  Our  common  algebra,  which  we  justly  value  so  highly,  is 
"  no  more  than  a  branch  of  that  general  art  which  I  have  here 
**  in  view.  But,  such  as  it  is,  it  puts  it  out  of  our  power  to 
**  commit  an  error,  even  although  we  should  wish  to  do  so ; 
*^  while  it  exhibits  truth  to  our  eyes  like  a  picture  stamped  on 
^^  paper  by  means  of  a  machine.  It  must  at  the  same  time  be 
^  recollected,  that  algebra  is  indebted  for  whatever  it  accom^ 
^  plishes  in  the  demonstration  of  general  theorems  to  the  sug- 
^*  gestions  of  a  higher  science ;  a  science  which  I  have  been 
^^  accustomed  to  call  characterutical  combination ;  very  diffe- 
^^  rent»  however,  in  its  nature^  from  that  which  these  words  are 
'^  likely,  at  first,  to  suggest  to  the  hearer.  The  marvellous  uti- 
^  lity  of  this  art  I  hope  to  illustfate,  both  by  precepts  and  exam^ 
^^  pies,  if  I  shall  be  so  fortunate  as  to  enjoy  health  and  leisure. 

^  It  is  impossible  for  me  to  convey  an  adequate  idea  of  it 
^  in  a  short  description.  But  this  I  may  venture  to  assert^  that 
*^  no  instrument  (or  organ)  could  easily  be  imagined  of  more 
**  powerful  eflScacy  for  promoting  the  improvement  of  the  hu- 
^^  man  understanding ;  and  that,  supposing  it  to  be  adopted. 


•  «  Quod  vdut  mechaniGa  rHaoM  fixam  et  viaftilem  et  (ul  ita  dicam)  irreaistibUem 
**  reddat  rattonem." 
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^^  as  the  common  method  of  philosophizing,  the  time  would 
"  very  soon  arrive,  when  we  should  be  able  to  form  conclusions 
^  concerning  God  and  the  Mind,  with  not  less  certainty  than 
"  we  do  at  present  concerning  figures  and  numbers  ♦/' 


cc 


The  following  passage  is  translated  from  another  letter  of 
Leibnitz  to  the  same  correspondent : 

^^  The  matter  in  question  depends  on  another  of  much  high- 
^*  er  moment ;  I  mean,  on  a  general  and  true  art  of' combinatumf 
of  the  extensive  influence  of  which  I  do  not  know  tliat  any 
person  has  yet  been  fully  aware.  This,  in  trulh,  does  not 
^  differ  from  that  sublime  analysis,  into  the  recesses  of  whidi 
<^  Des  Cartes  himself,  as  far  as  I  can  judge,  was  not  able  to  pe^ 
^  netrate.  But,  in  order  to  carry  it  into  execution,  an  alpha- 
^*  bet  of  human  thoughts  must  be  previously  formed ;  and  for 
**  the  invention  of  this  alphabet,  an  analysis  of  axioms  is  indis* 
^  pensably  necessary.  I  am  not,  however,  surprised,  that  no* 
^  body  has  yet  sufficiently  considered  it ;  for  we  are,  in  gene- 
ral, apt  to  neglect  what  is  easy  ;  and  to  take  many  things 
for  granted,  from  their  apparent  evidence ;  faults  which, 
^  while  they  remain  uncorrected,  will  tor  ever  prevent  us  from 
^  reaching  the  summit  of  thmgs  intellectual,  by  the  aid  of  a 
^^  calculus  adapted  to  moral  as  well  as  to  mathematical  sci* 
**  cnce  "f.^ 


•  Wallisii  Opera,  Vol.  III.  p.  621.  f  ^^id.  p.  63S. 

As  these  reveries  of  this  truly  great  man  are  closely  connected  with  the  fubsequenl 
history  of  logical  speculation  in  more  than  one  country  of  Europe,  1  have  been  ioi- 


/ 
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In  these  extracts  from  Leibnitz,  as  well  as  in  that  quoted  from 
Condillac,  in  the  banning  of  this  article,  the  essential  distinc- 
tioQ  between  maihematict  and  the  other  sciences,  in  point  of 
phraseology,^  is  entirely  overlooked.  In  the  former  science, 
where  the  ose  of  an  ambiguous  word  is  impossible,  it  may  be 
easily  conceived  how  the  solution  of  a  problem  may  be  reduced 
to  something  resembling  the  ojieration  of  a  mill, — the  condi* 
tions  of  the  problem,  when  once  translated  from  the  common 
langnoge  into  that  of  algebra,  disappearing  entirely  from  the 
view ;  and  the  subsequent  process  being  almost  mechanically 
r^ulated  by  general  rules,  till  the  final  result  is  obtained.  In 
the  latter,  the  whole  of  the  words  about  which  our  reasonings 
are  conversant,  admit,  more  or  less^  of  different  shades  of  mean«> 
ing ;  and  it  is  only  by  considering  attentively  the  relation  in 
which  they  stand  to  the  immediate  context,  that  the  precise 
idea  of  the  author  in  any  particular  instance  is  to  be  ascertains 
ed.  In  these  sciences,  accordingly,  the  constant  and  unremit^ 
^ftg  exercise  of  the  attention  is  indispensably  necessary,  to  pre* 
vent  us,  at  every  step  of  our  progi-ess^  from  going  astray. 

On  this  subject  I  have  made  various  remarks  in  a  volume  late^ 
ly  published ;  to  which  I  beg  leave  here  to  refer,  in  order  to  save 
the  trouble  of  unnecessary  repetitions  *.  From  what  1  have  there 


duced  to  incorporate  them,  in  an  English  yersion,  with  my  own  disquistion^.  Some 
expresgionsy  which,  I  am  senfible,  are  not  altogether  agreeable  to  the  idiom  of  our 
language,  might  have  been  easily  avoided,  if  I  had  net  felt  it  incumbent  on  me,  in 
translating  an  author  whose  meaning,  in  this  instance,  I  was  able  but  very  imperfectly 
to  comprehend,  to  deviate  as  little  as  possible  from  his  own  words* 
*  Philosophical  Essays,  p.  15S»  et  seq. 
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saidy  I  trust  it  appears  that,  in  following  any  train  of  reasoning, 
beyond  the  circle  of  the  mathematical  sciences,  the  mind  must 
necessarily  carry  on,  along  with  the  logical  deduction  expressed 
in  words,  another  logical  process  of  a  far  nicer  and  more  difficult 
nature ; — that  of  fixing,  with  a  rapidity  which  escapes  our  me- 
mory, the  precise  sense  of  every  word  which  is  ambiguous,  by  the 
relation  in  which  it  stands  to  the  general  scope  of  the  argument. 
In  proportion  as  the  language  of  science  becomes  more  and 
more  exact,  the  difficulty  of  this  task  will  be  gradually  dimi- 
nished ;  but  let  the  improvement  be  carried  to  any  conceivable 
extent,  not  one  step  will  have  been  gained  in  accelerating  that 
sera,  so  sanguinely  anticipated  by  Leibnitz  and  Condillac,  when 
our  reasonings  in  morals  and  poUtics  shall  resemble,  in  their 
mechanical  regularity,  and  in  their  demonstrative  certainty,  the 
investigations  of  algebra,  llie  improvements  which  language 
receives,  in  consequence  of  the  progress  of  knowledge,  consist- 
ing rather  in  a  more  precise  distinction  and  classification  of  the 
various  meanings  of  words,  than  in  a  reduction  of  these  mean- 
ings in  point  of  number,  the  task  of  mental  induction  and  in- 
terpretation may  be  rendered  more  easy  and  unerring ;  but  the 
necessity  of  this  task  can  never  be  superseded,  till  every  word 
which  we  employ  shall  be  as  fixed  and  invariable  in  its  si^i- 
fication  as  an  algebraical  character,  or  as  the  name  of  a  geo- 
metrical figure. 

In  the  meanthne,  the  intellectual  superiority  of  one  man 
above  another,  in  all  the  different  branches  of  moral  and  poli- 
tical philosophy,  will  be  found  to  depend  chiefly  on  the  success 
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with  which  he  has  cultivated  these  silent  habits  of  inductive  in- 
terpretatio7ij — much  more,  in  my  opiDion,  than  on  his  acquaint- 
ance with  those  rules  which  form  the  great  objects  of  study  to 
the  professed  logician.  In  proof  of  this,  it  is  sufficient  for  me 
to  remind  my  readers,  that  the  whole  theory  of  syllogism  pro- 
ceeds on  the  supposition  that  the  same  word  is  always  to  be 
employed  precisely  in  the  same  sense,  (for  otherwise,  the  syllo- 
gism would  be  vitiated  by  consisting  of  more  than  three  terms) 
and,  consequently,  it  takes  for  granted^  in  every  rule  which  it 
furnishes  for  the  guidance  of  our  reasoning  powers,  that  the 
nicest,  and  by  far  the  most  difficult  part  of  the  logical  pro- 
cess has  been  previously  brought  to  a  successful  termination. 

In  treating  of  a  different  question,  I  have  elsewhere  remark- 
ed, that  although  many  authors  have  spoken  of  the  wondeifui 
mechanism  of  speech^  none  has  hitherto  attended  to  the  far  more 
wonderful  mechanism  which  it  puts  into  action  behind  the 
scene.  A  similar  observation  will  be  found  to  apply  to  what 
h  commonly  called  the  Art  of  Reasoning.  The  sdiolastic  pre« 
cepts  which  profess  to  teach  it,  reach  no  deeper  than  the  very 
surface  of  the  subject ;  being,  all  of  them,  confined  to  that  part  of 
the  intellectual  process  which  is  embodied  in  the  form  of  ver* 
bal  propositions.  On  the  most  favourable  supposition  which 
can  be  formed  with  respect  to  them,  they  are  superfluous  and 
nugatory ;  but,  in  many  cases,  it  is  to  be  apprehended,  that 
they  interfere  with  the  right  conduct  of  the  understanding,  by 
withdrawing  the  attention  from  the  cultivation  of  that  mental 
logic  on  which  the  soundness  of  our  conclusions  essentially 
depends,  and  in  the  study  of  which  (although  some  general 
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rules  may  be  of  use)  every  man  must  be,  in  a  great  measure, 
his  own  master  ♦. 

In  the  practical  application  of  the  foregoing  conclusions,  it 
cannot  fail  to  occur,  as  a  consideration  equally  obvious  and 
important,  that,  in  proportion  as  the  objects  of  our  reasoning 
are  removed  from  the  particular  details  with  which  our  senses 
are  conversant,  the  difficulty  of  these  latent  inductive  processes 
must  be  increased.  This  is  the  real  source  of  that  incapacity 
for  general  speculation,  which  Mr  Hume  has  so  well  described 
as  a  distinguishing  ciiaracteristic  of  uncultivated  minds.  ^^  Ge- 
"  neral  reasonings  seem  intricate,  merely  because  they  are  ge- 
"  neral ;  nor  is  it  easy  for  the  bulk  of  mankind  to  distinguish, 
*^  in  a  great  number  of  particulars,  that  common  circumstance 
"  in  which  they  all  agree,  or  to  extract  it,  pure  and  unmixed^ 
^  from  the  other  superfluous  circumstances.  Every  judgment 
"  or  conclusion  with  them  is  particular.  They  cannot  enlarge 
"  their  views  to  those  universal  propositions  which  comprehend 
^'  under  them  an  infinite  number  of  individuals,  and  include  a 
^  whole  science  in  a  single  theorem.  Their  eye  is  confounded 
^*  with  such  an  extensive  prospect,  and  the  conclusions  dedu- 
^  ced  from  it,  even  tliough  clearly  expressed,  seem  intricate  and 
"  obscure  -f-/' 

Difficult,  however,  and  even  impossible  as  the  task  of  gene- 


*  Those  wlio  are  interested  in  this  discussion,  will  enter  more  completely  into  my 
views,  if  they  take  the  trouble  to  combine  what  is  here  stated  with  some  observatioos 
I  have  introduced  in  the  first  volume  of  this  work.    See  p.  l??^  et  seq.  Sd  edit. 

f  Essay  on  Commerce. 
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ral  speculation  is  to  the  bulk  of  mankind,  it  is  nevertheless  true, 
that  it  is  tlie  i>ath  which  leads  the  cautious  and  skilful  reasoner  to 
all  his  most  certain,  as  well  as  most  valuable  conclusioils  in  morals 
and  in  politics.    If  a  theorist,  indeed,  should  expect,  that  these 
conclusions  are  in  every  particular  instance  to  be  realized,  he 
would  totally  misapprehend  their  nature  and  appUcation ;  inas- 
much as  they  are  only  to  be  brought  to  an  experimental  test, 
by  viewing  them  on  an  extensive  scale,  and  continuing  our  ob- 
servations during  a  long  period  of  time.    **  When  a  man  deli- 
^^  berates  (says  Mr  Hume)  concerning  his  conduct  in  any  par-^ 
*<  ticular  afiair,  and  forms  schemes  in  politics,  trade,  economy, 
•*  or  any  business  in  life,  he  never  ought  to  draw  his  arguments 
^  too  fine,  or  connect  too  long  a  chain  of  consequences  toge* 
^*  ther.    Something  is  sure  to  happen  that  will  disconcert  his 
<<  reasoning,  and  produce  an  event  different  from  what  he  ex* 
**  pected.     But  when  we  reason  upon  general  subjects,  one 
"  may  justly  affirm,  that  our  speculations  can  scarcely  ever  be 
"  too  fine,  provided  they  be  just;  and  that  the  difference  be- 
^^  tween  a  common  man  and  a  man  of  genius  is  chiefly  seen  in 
**  the  shallowness  or  depth  of  the  principles  on  wliich  they  pro- 
•*  ceed."     The  same  author  afterwards   excellently  observes, 
**  That  general  principles,  however  intricate  they  may  seem, 
"  must  always  prevail,  if  they  be  just  and  sound,  in  the  general 
"  course  of  things,  though  they  may  fail  in  particular  cases ; 
and  that  it  is  the  chief  business  of  philosophers  to  regard  the 
general  course  of  tilings/' — **  I  may  add  (continues  Mr  Hume) 
*^  that  it  is  also  the  chief  business  of  politicians,  especially  in  the 
"  domestic  government  of  tlie  state,  where  the  public  good, 
"  which  is,  or  ought  to  be,  their  object,  depends  on  the  con- 
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^  currence  of  a  miiltitude  of  causes;  not,  as  in  foreign  politics^ 
^^  on  accidents  and  chances,  and  the  caprices  of  a  few  persons  *J^ 

To  these  profound  reflections  of  Mr  Hume,  it  may  be  added 
(although  the  remark  does  not  bear  directly  on  our  present  ar- 
gument) that,  in  the  systematical  application  of  general  and  re- 
fined rules  to  their  private  concerns,  men  frequently  err  from  cal- 
culating their  measures  upon  a  scale  disproportionate  to  the  or- 
dinary duration  of  human  life.  This  is  one  of  the  many  mis- 
takes into  which  projectors  are  apt  to  fall ;  and  hence  the  ruin 
which  so  often  overtakes  them,  while  sowing  the  seeds  of  a  hap- 
vest  which  others  are  to  reap.  A.  few  years  more  might  have  se- 
cured to  themselves  the  prize  which  they  had  in  view ;  and 
changed  the  opinion  of  the  world  (which  is  always  regulated 
by  the  accidental  circumstances  of  failure  or  of  success)  from 
contempt  of  their  folJy,  into  admiration  of  their  sagacity  and 
perseverance. 

It  is  observed  by  the  Comte  de  Bussi,  that  ^'  time  remedies 
^^  all  mischances ;  and  that  men  die  unfortunate,  only  because 
^*  they  did  not  live  long  enough.  Mareschal  d'Estr6e,  wjio 
^^  died  rich  at  a  hundred,  would  have  died  a  beggar,  had 

*  Essay  on  Commerce. 

This  contrast  between  the  domestic  and  the  foreign  policy  of  a  state^  occurs  moire 
than  once  in  Mr  Hume's  writings  ;  (  See  in  particular  the  first  paragraphs  of  his  Essay 
on  the  Rise  of  Arts  and  Sciences).  A  similar  obserration  had  long  before  been  made 
by  Polybius.  <^  There  are  two  ways  by  which  every  kind  of  government  is  destroyed :  ' 
either  by  some  accident  that  happens  from  without ;  or  some  evil  that  arises  within 
itself.  What  the  first  will  be>  it  is  not  always  easy  to  foresee ;  but  the  latter  is  cer-- 
**  tain  and  determinate '''^^wik  YI.  Ex.  3.  (Hampton's  Translation.) 
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•'he  lived  only  to  eighty/'  The  maxim,  like  most  other 
apothegms,  is  stated  in  terms  much  too  unqualified ;  but  it 
may  furnish  matter  for  many  interesting  reflections,  to  those 
who  have  surveyed  with  attention  the  characters  which  have  pas- 
sed before  them  on  the  stage  of  life ;  or  who  amuse  themselves 
with  marking  the  trifling  and  fortuitous  circumstances  by  which 
the  multitude  are  decided,  in  pronouncing  their  verdicts  of  fore- 
sight or  of  improvidence. 


iV. 


CmHntuiiion  of  the  Sidyect.*— 'Peculiar  and  ^uperetninent  Advan^ 
tages  possessed  by  Mathematicians^  in  ^consequence  of  their  dfe- 
Jinite  Phraseology. 

If  the  remarks  contained  in  the  foregoing  artides  of  this  sec- 
tion be  just,  it  will  follow,  that  the  various  artificial  aids  to  out 
reasoning  powers  which  have  been  projected  by  Leibnitz  and 
others,  proceed  on  the  supposition  (a  supposition  which  is  also 
tacitly  assumed  in  the  syllogistic  theory)  thait,  in  all  the  scien- 
ces, the  words  which  we  employ  have,  in  the  course  of  our 
previous  studies,  been  brought  to  a  sense  as  unequivocal  as  the 
phraseology  of  mathematicians.  They  proceed  on  the  supposi- 
tion,therefoFe,  that  by  far  the  most  difficult  part  of  the  logical  pro- 
Mem  has  been  already  solved.  Should  the  period  «ever  arrive, 
when  the  language  of  mwaUsts  and  politicians  shall  be  render^ 
ed  as  perfect  as  that  of  geometers  and  algebraists,,  therhm'-' 
deed,  may  such  contrivances  as  the  Ars  Comhinatoria  and  the"- 
Alphabet  (f  human  thougktSy  become  interesting  subjects  of  phi-- 
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losophical  discussion ;  although  the  probability  is,  that,  even 
were  that  aera  to  take  place,  they  would  be  found  nearly  a9 
useless  in  morals  and  politics,  as  the  syllogistic  art  is  acknow«» 
ledged  to  be  at  present,  in  the  investigations  of  pure  geometry. 

Of  the  peculiar  and  supereminent  advantage  possessed  by 
mathematicians,  in  consequence  of  those  fixed  and  definite  re* 
lations  which  form  the  objects  of  their  science,  and  the  cone* 
spondent  precision  in  their  language  and  reasonings,  I  can  think 
of  no  illustration  more  striking  than  what  is  afibrded  by  Dr 
Halley's  Latin  version  from  an  Arabic  manuscript,  of  the  two 
books  of  Aj^llonius  Pergfeus  de  Sectume  Raii&ms.  'The  extra- 
ordinary circumstances  under  which  this  version  was  attempt- 
ed and  completed  (which  I  presume  are  little  known  beyond 
the  narrow  circle  of  mathema^cal  readers)  appear  to  me  so 
highly  cuiious,  considered  as  matter  of  literary  history,  that 
I  shall  copy  a  short  detail  of  them  from  Halley's  pveGaice, 

After  mentioning  the  accidental  discovery  in  the  Bodleian 
library,  by  I>  Bernard,  Savilian  Professor  of  astronomy,  q£ 
the  Arabic  version  of  Appollonius,  ^rep  /ioyn  arorofins^  Br  Hal-- 
ley  proceeds  thus : 

^*  Delighted,  therefore,  with  the  discovery  of  such  a  treasures 

<>  Bernaad  applied  himself  diligently  to  the  tasik  of  a  Latin 

^  translation.    But  before  he  had  finished  a  tenth  part  of  his 

'  ^'  undertaking,  he  abandoned  it  altogether,  eith^  from  hi?  ex* 

^  peiience  of  its  growing  difficulties,  or  from  the  pressure  of 

<«  other  avocations.    Afterwards,  when,  on  the  death  of  I>r 


8£cr.  11^]  Of  tas  ttvuAV  uikd.  149 

<^  Wallisy  the  Savilian  professorship  was  bestoir^  on  ip^  I  was 
^  seized  with  a  strong  desire  of  making  a  trial  to  coMiplete  what 
^<  Bernard  had  begun  ^rnan  attempt,  of  tlie  Mdness  of  which 
^^  the  reader  may  jud^,  wljien  he  is  infonnedt  that,  in  addition 
^  to  my  own  entire  ignorance  of  the  Arabic  language,  I  had  to 
^*  contend  with  the  obscurities  occasioned  by  innumerable  p^&« 
^  sages  which  were  eitlier  defaced  or  altogether  obliterated* 
^'  With  tha  assistaace,  however,  of  the  sheets  wl^ich  liernard 
^  had  left,  and  winch  served  me  as  a  key  for  investigating  the 
^  sense  of  the  original,  I  began  first  with  making  a  list  of  those 
^  words,  the  signification  of  which  his  version  had  clearly  as- 
^  certained ;  and  then  proceeded,  by  comparing  these  words^ 
**  wheiever  they  occuired,  with  the  traii^  of  reasoning  in  which 
**  they  were  involved,  to  decypher,  by  slow  degri^es,  the  imp 
^*  port  of  the  context ;  till  at  lasjt  I  succeeded  in  mastering  the 
^^  whole  work,  and  in  bringing  my  translation  (without  the  aid 
^*  of  any  other  person)  to  the  ibrm  in  which  I  now  give  it  to 
**  the  pubUc  ♦/' 

When  a  similar  attempt  shall  be  made  with  equal  success,  in 
decyphering  a  moral  or  a  political  treatise  written  in  an  unknown 
tongue,  then^  and  not  till  then^  may  we  think  of  comparing  the 
phraseology  of  these  two  sciences  with  the  simple  and  rigorous 
language  of  the  Greek  geometers ;  or  with  the  more  refined  and 
abstract,  but  not  less  scrupulously  logical  system  of  signs^  em- 
ployed by  modem  mathematicianB. 

*  Appollon.  Perg.  de  Septione  RadoDu,  &c  Opera  et  Studio  Edm.  Hall^.  Ozon. 
1706.  Inrnefirt. 
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It  must  not,  however,  be  imagined » that  it  is  solely  by  the  na- 
ture of  the  ideas  which  form  the  objects  of  its  reasonings,  even 
when  combined  with  the  precision  and  unambiguity  of  its  phrase- 
ology, that  mathematics  is  distinguished  from  the  other  branches 
of  our  knowledge.  The  truths  about  which  it  is  conversant,  are 
of  an  order  altogether  peculiar  and  singular ;  and  the  evidence 
of  which  they  admit  resembles  nothing,  either  in  degree  or  in 
kind,  to  which  the  same  name  is  given,  in  any  of  our  other  in- 
teUectual  pursuits.  On  these  points  also,  Leibnitz  and  many 
other  great  men  have  adopted  very  incorrect  opinions ;  and, 
by  the  authority  of  their  names,  have  given  currency  to  some 
logical  errors  of  fundamental  importance.  My  reasons  for  so 
thinking,  I  shall  state  as  clearly  and  fully  as  I  can,  in  the  fol- 
lowing section. 


Section  IIL 


Of  Mathematical  Demonstration. 


I. 


Of  the  Circumstance  on  which  Demonstrative  Evidence  essentially 

depends. 

The  peculiarity  of  that  species  of  evidence  which  is  called 
demonstrative,  and  which  so  remarkably  distinguishes  our  ma- 
thematical conclusions  from  those  to  which  we  are  led  in  other 
branches  of  science,  is  a  fact  which  must  have  arrested  the  at- 
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teDtion  of  every  person  who  possesses,  the  slightest  acquaint- 
ance with  the  elements  of  geometry.  And  yet  I  am  doubtful 
if  a  satisfactory  account  has  been  hitherto  given  of  the  circum- 
stance from  which  it  arises.  Mr  Locke  tells  us.  that  ^<«  what 
^^  constitutes  a  demonstration  is  intuitive  evidence  at  every 
^^  step ;''  and  I  readily  grant,  that  if  in  a  single  step  such  evi- 
dence should  fail,  the  other  parts  of  the  demonstration  would  be 
of  no  value.  It  does  not,  however,  seem  to  me  that  it  is  on  this 
consideration  that  the  demonstrative  evidence  of  the  conclusion 
depends, — not  even  when  we  add  to  it  another  which  is  much 
insisted  on  by  Dr  Reid, — that,  "  in  demonstrative  evidence, 
**  our  first  principles  must  be  intuitively  certain.'*  The  inac- 
curacy of  this  remark  I  formerly  pointed  out  when  treat- 
ing of  the  evidence  of  axioms ;  on  which  occasion  I  also 
observed,  that  the  first  principles  of  our  reasonings  in  mathe- 
matics are  not  axioms^  but  definitions.  It  is  in  this  last  circum- 
stance (I  mean  the  peculiarity  of  reasoning  from  definitions) 
that  the  true  theory  of  mathematical  demonstration  is  to  be  found; 
and  I  shall  accordingly  endeavour  to  explain  it  at  considerable 
length,  and  to  state  some  of  the  more  important  consequences 
to  which  it  leads. 

That  I  may  not,  however,  have  the  appearance  of  claiming, 
in  behalf  of  the  following  discussion,  an  undue  share  of  origi- 
naUty,  it  is  necessary  for  me  to  remark,  that  the  leading  idea 
which  it  contains  has  been  repeatedly  started,  and  even  to  a 
certain  length  prosecuted,  by  different  writers,  ancient  as  well 
as  modem ;  but  that,  in  all  of  them,  it  has  been  so  blended  with 
collateral  considerations,  altogether  foreign  to  the  point  in 


15t  ££EMENT8  Of  'TUB  PltllOSOPHT  [CHAF*  It. 

# 

question,  as  to  divert  the  attention  both  of  writer  and  readefy 
from  that  single  prineipie  on  which  the  solution  of  the  proMem 
hinges.  The  advantages  which  mathematics  derives  fiH>m  the 
peculiar  nature  of  those  relations  about  tvhich  it  is  conversant ; 
from  its  simple  and  definite  phraseology ;  and  from  the  severe 
logic  so  admirably  displayed  in  the  concatenation  of  its  innu- 
merable theorems,  are  indeed  immense,  and  well  entitled  to  a 
separate  and  ample  illustration ;  but  they  do  not  appear  to 
have  any  necessary  connection  with  the  subject  of  this  seo 
tion.  How  far  I  am  right  in  this  opinion,  my  readers  will  be 
enabled  to  judge  by  the  sequel. 

It  was  already  remarked,  in  the  first  chapter  of  this  Part^ 
that  whereas,  in  all  other  sciences,  the  propositions  which  we 
attanpt  to  establish,  express  facts  real  or  supposed, — in  mathe- 
matics, the  propositions  which  we  demonstrate  only  assert  a 
connection  between  certain  suppositions  and  certain  conse- 
quences.  Our  reasonings,  therefore,  in  mathematics,  are  di« 
rected  to  an  object  essentially  different  from  what  we  have  in 
view,  in  any  other  employment  of  our  intellectual  faculties  ;~- 
not  to  ascertain  truths  with  respect  to  actual  existences,  but 
to  trace  the  logical  filiation  of  consequences  which  follow  from 
an  assumed  hypothem.  If  from  this  hypothesis  we  reason  widi 
correctness,  nothing,  it  is  manifest,  can  be  wanting  to  complete 
the  evidence  of  the  result ;  as  this  result  only  asserts  a  neces- 
sary connection  between  the  supposition  and  the  conclusion. 
In  the  other  sciences,  admitting  that  every  ambiguity  of  lan- 
guage were  removed,  and  that  every  step  of  our  deductions 
were  rigorously  accurate,  our  conclusions  would  still  be  attend- 
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ed  with  more  or  less  of  uncertainty ;  being  ultimately  founded 
on  principles  which  may,  or  may  not,  correspond  exactly  with 
the  fact  *• 

Hence  it  appears,  that  it  might  be  possible,  by  devising  a 
set  of  arbitrary  definitions,  to  form  a  science  which,  although 
conversant  about  moral,  political,  or  physical  ideas,  should  yet 
be  as  certain  as  geometry.  It  is  of  no  moment,  whether  the 
definitions  assumed  correspond  with  facts  or  not,  provided 
they  do  not  express  impossibilities,  and  be  not  inconsistent 
with  each  other.  From  these  principles  a  series  of  consequen- 
ces may  be  deduced  by  the  most  unexceptionable  reasoning ; 
and  the  results  obtmned  will  be  perfectly  analogous  to  mathe- 
matical propositions.  The  terms  true  and  false^  cannot  be  ap« 
[died  to  them;  at  least  in  the  sense  in  which  they  are  ap« 
pUcable  to  propositions  relative  to  facts.  All  that  can  be 
said  is,  that  they  are  or  are  not  connected  with  the  defi* 
nitions  which  'form  the  principles  of  the  science;  and,  there- 
fore, if  we  choose  to  call  our  conclusions  true  in  the  one  case, 
BXkd  false  in  the  other,  these  epithets  must  be  understood  mere- 
ly to  refer  to  their  connection  with  the  data^  and  not  to  their 
correspondence  with  things  actually  existing,  or  with  events 


*  This  distinction  coincides  with  one  wliich  has  been  very  ingeniously  illustrated  by 
M.  Prevost  in  his  philosophical  essays.  See  his  remarks  on  those  sciences  which  have 
ibr  their  object  abtfdtUe  truth,  considered  in  contrast  with  those  which  are  occupied 
atdy  about  conditional  or  hypothetical  truihsn  Matlicniatics  is  a  science  of  the  latter  de- 
scription ;  and  is  therefore  called  by  M.  Provost  a  science  of  pure  reasoning.  In  what 
respects  my  opinion  on  this  subject  dtffers  from  his,  will  appear  afterwards. — Essais  dt 
PhSoiapkUf  Tom.  II.  p.  9«  et  seq. 
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which  we  expect  to  be  realized  in  future.  An  example  of  suck 
a  Kience  as  that  which  I  have  uow-been  describing,  occurs  in 
what  has  been  called  by  some  writers  theoretical  meckanics; 
in  which,  from  arbitrary  hypotheses  concerning  physical  laws, 
the  consequences  are  traced  which  tawild  foUow,  if  such  was 
really  the  order  of  nature. 

In  those  branches  of  study  which  are  conversant  dbout  moral 
and  political  propositions,  the  nearest  approach  which.il  can 
imagine  to  a  hypothetical  science,  analogous  to  mathematics^ 
is  to  be  found  in  a  code  of. municipal  jurisprudence ;  of  rather 
might  be  conceived  to  exist  in  such  a  code,  if  systematically 
carried  into  execution,  a^»eably  to  certain  general  or  tundan 
mental  principles.  Whether  these  principles  should  or  should 
not  be  founded  in  justice  and  expediency,  it  is  evidently  pos« 
sible,  by  reasoning  from  them  craisequentially,  to  create  an 
artificial  or  conventional  body  of  knowledge^  mooe  £iyi|tematif 
cal,  and,  at  the  same  time,  more  complete  in  all  its  parts^  than> 
in  the  present  state  of  our  information^  any  *  science  can  be 
rendered,  which  ultimately  appeals  to  the  eternal  and  immutar 
ble  standards  of  truth  and  falsehood,  of  right  and  wrong.  This 
consideration  seems  to  me  to  throw  some  light  on  the  following 
very  curious  parallel  which  Leibnitz  has  drawn  (with  what 
justness  I  presume  not  to  decide)  between  the  works  of  the 
Roman  civilians  and  those  of  the  Greek  geometers.  Few 
writers  certainly  have  been  so  fully  qualified  as  he  was  to  pro- 
nounce on  the  characteristical  merits  of  both. 


Lcians, 


*^  there  exists  nothing  which,  in  p6int  of  force  and  of  subtilty; 
"  can  be  compared  to  the  works  of  the  Roman  lawyers.  And^ 
"  as  it  would  be  scarcely  possible,  from  mere  intrinsic  evi- 
••  dence,  to  distinguish  a  demonstration  of  Euclid's  from'  one 
"  of  Archimedes  or  of  Appollonius  (the  style  of  all  of  them  ap- 
^^  peariog  no  less  uniform  than  if  reason  herself  was  speaking 
**  through  their  organs),  so  also  the  Roman  lawyers  all  resem* 
^^  ble  each  other  like  twin-brothers ;  insomuch  that,  from  the 
^^  style  alone  of  any  particular  opinion  or  argument,  hardly 
**  any  conjecture  could  be  formed  with  respect  to  the  author. 
^<  Nor  are  the  traces  of  a  refined  and  deeply  meditated  system 
^  of  natural  jurisprudence  any  where  to  be  found  more  visibler 
^^  or  in  greater  abundance.  And,  even  in  those  cases  whi^ei 
^*  its  prindples  are  departed  from,  either  in  compliance  with 
'^  the  language  consecrated  by  technical  forms,  or  in  coBse- 
^  quence  of  new  statutes,  or  of  ancient  traditions,  the  conclti^ 
"  sions  which  the  assumed  hypothesis  renders  it  necessary  to 
^*  incorporate  with  the  eternal  dictates  of  right  reason,  are  de- 
^  duced  with  the  soundest  logic,  and  with  an  ingenuity  which 
^^  excites  admiration.  Nor  are  these  deviations  from  the  law 
**  of  nature  so  frequent  as  is  commonly  imagined  */' 

I  have  quoted  this  passage  merely  as  an  illustration  of  tlie 
analogy  already  alluded  to,  between  the  systematical  unity  of 
mathematical  science,  and  that  which  is  conceivable  in  a  sys- 
tem of  municipal  law.      How  far  this  unity  is  exemplified 


•  LeibniU,  Op.  Tom.  lY.  p.S5«. 


156 


ELEMENTS   OP   THE    PHILOSOPHY  [cHAP.  !!• 


in  the  Roman  code,  I  leave  to  be  determined  by  more  compe* 
tent  judges*. 

As  something  analogous  to  the  hypothetical  or  conditional 
conclusions  of  mathematics  may  thus  be  fancied  to  take  place 
in  speculations  concerning  moral  or  pohtical  subjects,  and  ac- 
tually does  take  place  in  theoretical  mechanics ;  so,  on  the 
other  hand,  if  a  mathematician  should  affirm,  of  a  general  pro- 
perty of  the  circle,  that  it  appUes  to  a  particular  figure  describ- 
ed on  paper,  he^would  at  once  degrade  a  geometrical  theorem 
to  the  level  of  a  feet  resting  ultimately  on  the  evidence  of 
our  imperfect  senses.  The  accuracy  of  his  reasoning  could  never 
bestow  on  his  proposition  that  peculiar  evidence  which  is  pro- 
perly called  mathematical^  as  long  as  the  fact  remained  uncer- 
tain, whether  all  the  straight  lines  drawn  from  the  centre  to  the 
circumference  of  the  figure  were  mathematically  equaL 

These  observations  lead  me  to  remark  a  very  com- 
mon misconception  concerning  mathematical  definitions ; 
which  are  of  a  nature  essentially  different  from  the  definitions 
employed  in  any  of  the  other  sciences.  It  is  usual  for  writers 
on  logic,  after  taking  notice  of  the  errors  to  which  wc  are  li- 
able in  consequence  ot  the  ambiguity  of  words,  to  appeal  to 


*  It  is  not  a  little  curious  that  the  same  code  which  furnished  to  this  very  learned 
and  philosophical  jurist,  the  subject  of  the  eulogium  quoted  above,  should  have  been 
lately  stigmatized  by  an  En^ish  lawyer,  eminently  distinguished  for  his  acutcness  and 
originality,  as  "  an  enormous  mass  of  confusion  and  inconsistency."  Making  all  due  al- 
lowances for  the  exaggerations  of  Leibnitz,  it  is  difficult  to  conceive  that  his  opinion, 
on  a  subject  whicli  he  had  so  profoundly  studied,  ^ould  be  so  very  widely  at  variance 
with  the  (ruth. 
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the  example  of  mathematicians,  as  a  proof  of  the  infinite  ad- 
vantage of  using,  in  our  reasonings,  such  expressions  only  as 
have  been  carefully  defined.  Various  remarks  to  this  purpose 
occur  in  the  writings  botb  of  Mr  Locke  and  of  Dr  Reid.  But 
the  example  of  mathematicians  is  by  no  means  applicable  to 
the  sciences  in  which  these  eminent  philosophers  propose  that 
it  should  be  followed  ;  and,  indeed,  if  it  were  copied  as  a  mo- 
del in  any  other  branch  of  human  knowledge,  it  would  lead  to 
errors  fully  as  dangerous  as  any  which  result  from  the  imperfec- 
tions of  language.  The  real  fact  is,  that  it  has  been  copied 
much  more  than  it  ought  to  have  been,  or  than  would  have 
been  attempted,  if  the  peculiarities  of  mathematical  evidence 
bad  been  attentively  considered. 

That  in  mathematics  there  is  no  such  thing  as  an  ambiguous 
word,  and  that  it  is  to  the  proper  use  of  definitions  we  are 
indebted  for  this  advantage,  must  unquestionably  be  granted. 
But  this  is  an  advantage  easily  secured,  in  consequence  ot  the 
very  limited  vocabulary  of  mathematicians,  and  the  distinct- 
ness of  tlie  ideas  about  which  their  reasonings  are  employed. 
The  diflerence,  besides,  in  this  respect,  between  mathematics 
and  the  other  sciences,  however  great,  is  yet  only  a  difference  in 
degree ;  and  is  by  no  means  sufficient  to  account  for  the  essen* 
tial  distinction  which  every  person  must  perceive  between  the 
irresislible  cogency  of  a  mathematical  demonstration,  and  that 
of  any  other  process  of  reasoning. 

rroni  the  foregoing  considerations  it  appears,  that,  in  mathe- 
jnalics,  definitions  answer  two  purposes  ;  first,  To  prevent  am- 
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*biguitiesiiafiaiigiKige;  and,  secondly,  To  serve  as  the  princt- 
pleiS  of  our  reasoning.  It  appears  fbrther,  that  it  is  to  tiie  lat- 
ter of  thtese  circnmstances  (I  mean  to  the  employment  of  hy- 
potheses instead  of  facts,  as  the  data  on  which  we  proceed) 
that  the  peculiar  force  of  demonstrative  evidence  is  to  be  ascrib- 
^.  It  is  however  only  in  the/orfner  use  of  definitions,  that 
any  parallel  can  be  drawn  between  mathematics  and  those 
branches  of  knowledge  which  relate  to  facts  ;  and,  therefore, 
it  is  not  a  fair  argnment  in  proof  of  their  general  utility,  to  ap- 
peal to  the  unrivalled  certainty  of  mathematical  science^ — a 
pre-eminence  which  that  science  derives  from  a  source  altoge- 
ther different,  though  comprehended  under  the  same  name,  and 
which  she  will  for  ever  claim  as  her  own  exclusive  prerogative  *. 

>Kor  ought  it  t6  tie  forgotten,  that  it  is  in  pure  matiiematics 
alone,  that  <l!efinitions  can  be  attempted  with  propriety  at  the 
eutset  of  our  investigations.  In  most  other  instances,  some 
previous  discussion  is  necessary  to  shew,  that  the  definitions 
which  we  lay  down  correspond  with  facts;  and,  in  many 
cases,  the  formation  of  a  just  definition  is  the  end  to  which 
our  inquiries  are  directed.  It  is  very  judiciously  observed  by 
Mr  Burke,  in  his  Essay  on  Taste,  that  "  when  we  define,  we 
•*  are  in  danger  of  circumscribing  nature  within  the  bounds  of 
^  our  own  notions,  which  we  oflen  take  up  by  hazard,  or  em- 
"  brace  on  trust,  or  form  out  of  a  limited  and  partial  conside- 
"  ration  of  the  object  before  us,  instead  of  extending  our  ideas 


*  These  two  classes  of  definitions  are  very  generaUy  confounded  by  logicians ;  9moDg 
others,  by  the  Abb^  de  Condillac.  See  La  Logijue,  <m  la  premiers  divdoffemem  de 
FArt  de  Pemer,  Chap,  VL 


*^  to  take  in  all  that  nature  compr^ends,  according  to  her  man* 
"  ner  of  combining.  We  are  limited  in  our  inquiry  by  the 
*^  strict  laws  to  which  we  have  submitted  at  our  setting  out/' 

The  same  author  adds,  that  ^^  a  definition  may  be  very  ex« 
"  act,  and  yet  go  but  a  very  little  way  towards  informing  us  of 
"  the  nature  of  the  thing  defined ;""  and  that,  "  in  the  order  of 
^*  things,  a  definition  (let  its  virtue  be  what  it  will)  ought  rather 
^  to  follow  than  to  precede  our  inquiries,  of  which  it  ought  to 
<<  be  considered  as  the  result/' 

From  a  want  of  attention  to  these  circumstances,  and  from 
a  blind  imitation  of  the  mathematical  arrangement,  in  specu« 
lations  where  facts  are  involved  among  the  principles  of  our  rea» 
sonings,  numberless  errors  in  the  writings  of  philosophers  might 
be  easily  traced.  The  subject  is  of  too  great  extent  to  be  pur« 
sued  any  farther  here ;  but  it  is  well  entitled  to  the  examination 
of  all  who  may  turn  their  thoughts  to  the  reformation  of  logic. 
That  the  ideas  of  Aristode  himself,  with  respect  to  it,  were  not 
very  precise,  must,  I  think,  be  granted,  if  the  following  state- 
ment  of  his  ingenious  commentator  be  admitted  as  correct. 

"  Every  general  term  (says  Dr  Gillies)  is  considered  by  A- 
"  ristotle  as  the  abridgement  of  a  definition  ;  and  every  defini* 
"  tion  is  denominated  by  him  a  collection^  because  it  is  the  re- 
^^  suit  always  of  observation  and  comparison,  and  often  of  ma- 
"  ny  observations  and  of  many  comparisons  *•*' 


^  GiUies'f  ArtftoUe,  YoL  L  p.  92.  2d  edit. 
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These  two  propositions  will  be  found,  upon  examination, 
not  very  consistent  with  each  other.  The  first,  "  That  eve- 
*'  ry  general  terra  is  the  abridgement  of  a  definition,^'  applies 
indeed  admirably  to  mathematics ;  and  touches  with  singular 
precision  on  the  very  circumstance  which  constitutes  (in  my 
opinion)  the  peculiar  cogency  of  mathematical  reasoning.  But 
it  is  to  mathematics  that  it  applies  exclusively.  If  adopted  as 
a  logical  maxim  in  other  branches  of  knowledge,  it  would 
prove  an  endless  source  of  sophistry  and  error.— -The  second 
proposition,  on  the  other  hand,  "  That  every  definition  is  the 
result  of  observation  and  comparison,  and  often  of  many  ob- 
servations and  many  comparisons ;''  however  applicable  to 
the  definitions  of  natural  history,  and  of  other  sciences  which 

m 

relate  to  facts^  cannot,  in  one  single  instance,  apply  to  the  de» 
finitions  of  geometr3r ;  inasmuch  as  these  definitions  are  nei« 
ther  the  result  of  observations  nor  of  comparisons,  but  the 
hypothese$^  or  first  principles,  On  which  the  whole  science  rests. 

If  the  foregoing  account  of  demonstrative  evidence  be  just, 
it  follows,  that  no  chain  of  reasoning  whatever  can  deserve  the 
name  of  a  demmistratiori  (at  least  in  the  mathematical  sense  of 
that  word)  which  is  not  ultimately  resolvable  into  hypotheses 
or  definitions*.     It  has  been  already  shown,  that  this  is  the 


(( 

€( 


*  Although  the  account  given  by  Locke  of  what  constitutes  a  demonstration,  be  dif- 
ferent from  that  which  I  have  here  propoted,  he  admits  the  converse  of  this  doctrine  as 
manifest ;  viz.  That  if  we  reason  accurately  from  our  own  definitions,  our  conclusions 
will  possess  demonstrative  evidence ;  and  '^  hence  (he  observes  with  great  truth)  it 
*'  comes  to  pass,  that  one  may  oflen  meet  with  very  clear  and  coherent  discourses,  that 
"'  amount  yet  to  nothing."  He  afterwards  remarks,  that  '*  one  may  make  demonstra- 
^  lions  and  undoubted  propositions  in  words,  and  yet   thereby  advance  not  one  jot  in 
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case  with  geometry  :  And  it  is  also  manifestly  the  case  with 
arithmetic,  another  science  to  which,  in  common  with  geome- 
try, we  apply  the  word  mathematical.  The  simple  arithmeti- 
cal equations  24-2  =  4;  2+3=5,  and  other  elementary 
propositions  of  the  same  sort,  are  (as  was  formerly  observed) 
mere  dejinitians  * ;  perfectly  analogous,  in  this  respect,  to  those 
at  the  beginning  of  Euclid  ;  and  it  is  from  a  few  fundamental 
principles  of  this  sort,  or  at  least  from  principles  which  are  es»  ^  i 

sentially  of  the  same  description,  that  all  the  more  compUcated  •  ^ 

results  in  the  science  are  derived. 

To  this  general  conclusion,  with  respect  to  the  nature  of  ma- 
thematical  demonstration,  an  exception  may  perhaps  be,  at 
first  sight,  apprehended  to  occur,  in  our  reasonings  concerning 
geometrical  problems ;  all  of  these  reasonings  (as  is  well  known) 
resting  ultimately  upon  a  particular  class  of  principles  called 
postulates^  which  are  commonly  understood  to  be  so  very  near- 
ly akin  to  axioms^  that  both  might,  without  impropriety,  be 
comprehended  under  the  same  name.  "  The  definition  of  a 
**  postulate  (says  the  learned  and  ingenious  Dr  Hutton)  will 
"  nearly  agree  also  to  an  axiom,  which  is  a  self-evident  theo- 
"  rem,  as  a  postulate  is  a  self-evident  problem  -f/'    The  same 


"  the  knowledge  of  the  truth  of  thmg8."  *'  Of  this  sort  (he  adds)  a  man  may  find  an 
''  infinite  number  of  propositions,  reasonings,  and  conclusions,  in  books  of  metaphysicSi 
«  school-divinity,  and  some  sort  of  natural  philosophy  ;  and,  after  all,  know  as  little  of 
''  God,  spirits,  or  bodies,  as  he  did  before  he  set  OMU'^mmmEssay  on  Human  Understand* 
ingy  Book  IV,  chap.  vili. 

•  See  page  32. 

f  Mathematical  Dictionary,  Art.  Postulate. 
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aUtfaory  in  ajDiother  part  of  his  work,  quotes  a  remark  fbom  Dr 
Barroir,  that  ^*  there  is  the  same  affinity  between  postulates 
^^  and  problems,  as  between  axioms  and  theorems  */'  Dr 
Wallis,  too,  appears,  from  the  following  passage,  to  have  had  a 
decided  leaning  to  this  opinion :  ^^  According  to  some,  the 
^^  difference  between  axioms  and  postulates  is  analogous  to  that 
^^  between  theorems  and  problems ;  the  former  expressing 
^^  truths  which  are  self-evident,  and  from  which  other  proposi- 
*^  tions  may  be  deduced  ;  the  latter,  operations  which  may  be 
^'  easily  performed,  and  by  the  help  of  which  more  difficult 
"  constructions  may  be  effected."  He  afterwards  adds,  "  Thb 
^^  account  c^the  distinction  between  postulates  and  axioms  seems 
^^  not  ill  adapted  to  the  division  of  mathematical  propositions 
^^  into  problems  and  theorems.  And  indeed,  if  both  postulates 
^^  and  axioms  were  to  be  comprehended  under  either  of  these 
^^  names,  the  innovation  would  not,  in  my  opinion,  afford  much 
•*  ground  for  censure  -f.'' 

In  opposition  to  these  very  high  authorities,  I  have  no  hesi* 
tation  to  assert,  that  it  is  with  the  definitious  of  EucUd  and 
not  with  the  axioms  that  the  postulates  ought  to  be  compared, 
in  respect  of  their  logical  character  and  importance; — ^inas- 
much as  all  the  demonstrations  in  plane  geometry  are  ultimately 
founded  on  the  former,  and  all  the  constructions  which  it  recog« 
nizes  as  legitimate,  may  be  resolved  ultimately  into  the  latter. 


*  Ibid.  Art.  Hypoihensm 

t  Walliaii  Opera,  VoL  U.  pp.  667i  66S. 
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To  this  remark  it  may  be  added,  that,  according  to  Euclid's 
view  of  the  subject,  the  problems  of  geometry  are  not  less  hypo- 
thetical and  speculative  (or,  to  adopt  the  phraseology  of  some 
late  writers,  not  less  objects  of  pure  reason)  than  the  theorems ; 
the  possibility  of  drawing  a  mathematical  straight  line,  and  of 
describing  a  mathematical  circle,  being  assumed  in  the  construc- 
tion of  every  problem,  in  a  way  quite  analogous  to  that  in 
which  the  enunciation  of  a  theorem  assumes  the  eocistence  of 
straight  lines  and  of  circles  corresponding  to  their  mathematical 
definitions.  The  reasoning,  therefore,  on  which  the  solution  of 
a  problem  rests,  is  not  less  dememtrative  than  that  which  is 
employed  in  proof  of  a  theorem.  Grant  the  possibility  of  the 
three  operations  described  in  the  postulates,  and  the  correct- 
ness  of  the  solution  is  as  mathematically  certain,  as  the  truth 
of  any  property  of  the  triangle  or  of  the  circle.  The  three  pos- 
tulates* of  Euclid  are,  indeed,  nothing  niore  than  the  definitions 
of  a  circle  and  a  straight  line  thrown  into  a  form  somewhat 
different ;  and  a  similar  remark  may  be  extended  to  the  cor- 
responding distribution  of  propositions  into  theorems  and  prob- 
lems. !N  otwithstanding  the  many  conveniences  with  which 
this  distribution  is  attended,  it  was  evidently  a  matter  of  choice 
rather  than  of  necessity  ;  all  the  truths  of  geometry  easily  ad- 
mitting of  being  moulded  into  either  shape,  according  to  the 
fancy  of  the  mathematician.  As  to  the  aaiom.^^  there  cannot 
be  a  doubt  (whatever  opinion  may  be  entertained  of  their  utility 
or  of  their  insignificance)  that  they  stand  precisely  in  tiie  same 
relation  to  both  classes  of  propositions  *. 


imm 


^  In  fiurther  illustration  of  what  is  said  abovei  on  the  subject  of  postulates  and  of 
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11. 


Continuation  of  the  Subject.^— How  far  it  is  true  that  all  Mathe^ 
matical  Evidence  is  resolvable  into  Identical  Fropositions. 

I  HAD  occasion  to  take  notice,  in  ihe  first  section  of  the  pre- 
ceding chapter,  of  a  theory  wilh  respect  to  the  nature  of  ma- 


problems,  I  transcribe,  with  pleasure,  a  short  passage  from  a  learned  and  interesting  me« 
moir,  just  published,  by  an  author  intimately  and  critically  conversant  with  the  classical 
remains  of  Greek  geometry. 

'*  The  description  of  any  geometrical  line  from  the  data  by  which  it  is  defined,  must 
**  always  be  assumed  as  possible,  and  is  admitted  as  the  legitimate  means  of  a  geome- 
*'  trical  construction :  it  is  therefore  properly  regarded  as  a  pottulaie.  Thug;  the  de« 
**  scription  of  a  straight  line  and  of  a  circle  are  the  postulates  of  plane  geometry  as- 
**  sumed  by  Euclid.  The  description  of  the  three  conic  sections,  according  to  the  de- 
"  finitions  of  them,  must  also  be  regarded  as  postulates ;  and  though  not  formally  stated 
*'  like  those  of  Euclid,  are  in  truth  admitted  as  such  by  Apollonius,  and  all  other 
'<  writers  on  this  branch  of  geometry.  The  same  principle  must  be  extended  to  all  su* 
"  perior  lines. 

<<  It  is  true,  however,  that  the  properties  of  such  superior  lines  may  be  treated  of, 
*'  and  the  description  of  them  may  be  assumed  in  the  solution  of  problems,  without  an 
**  actual  delineation  of  them^  For  it  must  be  observed,  that  no  lines  whatever,  not 
"  even  the  straight  line  or  circle,  can  be  truly  represented  to  the  senses  according  to  the 
**  strict  mathematical  definitions;  but  this  by  no  means  affects  the  theoretical  conclusions 
**  which  are  logically  deduced  from  such  definitions.  It  is  only  when  geometry  is  applied 
**  to  practice,  either  in  mensuration,  or  in  the  arts  connected  with  geometrical  princi* 
<<  pies,  that  accuracy  of  delineation  becomes  important.** — See  an  Account  of  the  Life 
and  Writings  of  Robert  Simson,  M.  D.  By  the  Rev.  William  Trail,  LL.  D.  Pub* 
lished  by  G.  and  W.  Nicol,  London,  181^. 
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thematical  evidence,  very  different  from  that  which  I  have  been 
now  attempting  to  explain.  According  to  this  theory  (origi- 
nally,  1  believe,  proposed  by  Leibnitz)  we  are  taught,  that  aU 
mathematical  evidence  tiltimately  resolves  into  the  perception 
of  identity  ;  the  innumerable  variety  of  propositions  which  have 
been  discovered,  or  which  remain  to  be  discovered  in  the  sci- 
ence, being  only  diversified  expressions  of  the  simple  formula, 
a  sse  a.  A  writer  of  great  eminence,  both  as  a  mathematician 
and  a  philosopher,  has  lately  given  his  sanction,  in  the  strong- 
est terms,  to  this  doctrine ;  asserting,  that  all  the  prodigies  per- 
formed by  the  geometrician  are  accomphshed  by  the  constant 
repetition  of  these  words, — the  same  is  the  same.  "  Le  g6om6tre 
"  avance  de  supposition  en  supposition.  Et  r6tournant  sa 
**  pens6e  sous  mille  formes,  c'est  en  r6p6tant  sans  cesse,  le  mime 
^  est  le  mimej  qu^il  op^re  tous  ses  prodiges.'^ 

As  this  account  of  mathematical  evidence  is  quite  irrecon- 
cilable with  the  scope  of  the  foregoing  observations,  it  is 
necessary,  before  proceeding  farther,  to  examine  its  real 
import  and  amount;  and  what  the  circumstances  are  from 
which  it  derives  that  plausibility  which  it  has  been  so  generally 
supposed  to  possess. 

That  all  mathematical  evidence  resolves  ultimately  into  the 
perception  of  identity,  has  been  considered  by  some  as  a  con- 
sequence of  the  commonly  received  doctrine,  which  represents 
the  axioms  of  Euclid  as  ihe first  principles  of  all  our  subsequent 
reasonings  in  geometry.  Upon  this  view  of  the  subject  I  have 
nothing  to  offer,  in  addition  to  what  I  have  already  stated. 


f      :, 
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The  ailment  which  I  mean  to  combat  at  present  is  of  a  more 
subtile  and  refined  nature  ;  and,  al  the  same  time,  involves  an 
admixture  of  important  truth,  which  contributes  not  a  little  to 
the  specious  verisimilitude  of  the  conclusion.  It  is  founded  on 
this  simple  consideration,  that  the  geometrical  notions  of  egiia- 
Uty  and  of  cotiiddmce  are  the  same ;  and  that,  even  in  com- 
paring together  spaces  of  different  figures,  all  our  conclusions 
ultimately  lean  with  their  whole  weight  on  the  imaginary  ap« 
plication  of  one  triangle  to  another ; — the  object  of  which  ima- 
ginary  application  is  merely  to  identify  the  two  triangles  to* 
gether,  in  every  circumstance  connected  both  with  magnitude 
and  figure  *. 

Of  the  justness  of  the  assumption  on  which  this  argument 
proceeds,  I  do  not  entertain  the  slightest  doubt.  Whoever 
has  the  curiosity  to  examine  any  one  theorem  in  the  elements 


^  It  was  probably  with  a  view  to  the  establishment  of  this  doctrine,  that  some  fo- 
reign elementary  writers  have  lately  given  the  name  o£  identical  triangles  to  such  as  agree 
with  each  other^  both  in  sides,  in  angles,  and  in  area.  The  differences  which  may  exist 
between  them  in  respect  of  place,  and  of  relative  positioQ  (difierences  which  do  not  at 
all  enter  into  the  reasonings  of  the  geometer)  seem  to  have  been  considered  as  of  so 
little  accowit  in  discriminating  them  as  separate  objects  of  thought,  that  it  has  been 
concluded  they  only  form  one  and  the  same  triangte,  in  the  contemplation  of  the  logi- 
cian. 

This  idea  is  veiy  explicitly  stated,  more  than  once,  by  Aristotle :  /r«e  «r  t«  wedp  jr. 
<*  Those  things  are  equal  whose  quanti^  is  the  same  ;**  (Met.  iv.  c.  16.)  and  still  more 
precisely  in  these  remarkable  words,  tv  rvroir  li  10'oTNf  ifoin^i  **  In  mathematical  quan* 
<'  titles,  equality  is  identity."  (Met.  x.  c.  8.) 

For  some  remarks  on  this  last  passage,  see  Note  (F») 
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of  plane  geometry,  in  which  different  spaces  are  compared  to- 
gether,  will  easily  perceive,  that  the  demonstration,  when 
traced  back  to  its  first  principles,  temiinates  in  the  fourth  pro- 
position of  Euclid's  first  book :  a  proposition  of  which  the 
^proof  rests  entirely  on  a  supposed  application  of  the  one  tri- 
angle to  the  other.  In  the  case  of  equal  triangles  which  differ 
in  figure,  this  expedient  of  ideal  superposition  cannot  be  di- 
rectly and  immediately  employed  to  evince  their  equality; 
but  the  demonstration  will  nevertheless  be  found  to  rest  at 
bottom  on  the  same  species  of  evidence.  In  illustration  of 
this  doctrine,  I  shall  only  appeal  to  the  thirty-seventh  propo- 
sition of  the  first  book,  in  which  it  is  proved  that  triangles  on 
the  same  base,  and  between  the  same  parallels,  are  equal ;  a 
theorem  which  appears,  from  a  very  simple  construction,  to  be 
only  a  few  steps  removed  from  the  fourth  of  the  same  book, 
in  which  the  supposed  application  of  the  one  triangle  to  the 
other,  is  the  only  medium  of  comparison  firom  which  their  equap 
lity  is  inferred. 

In  general,  it  seems  to  be  almost  self-evident,  that  the  equa- 
lity of  two  spaces  can  be  demonstrated  only  by  showing,  either 
that  the  one  might  be  applied  to  the  other,  so  that  their  boun- 
daries  should  exactly  coincide ;  or  that  it  is  possible,  by  a  geo- 
metrical construction,  to  divide  them  into  compartments,  in  such 
a  manner,  that  the  sum  of  parts  in  the  one  may  be  proved  to 
be  equal  to  the  sum  of  pans  in  the  other,  upon  the  principle  of 
superposition.  To  devise  the  easiest  and  simplest  constructions 
for  attaining  this  end,  is  the  object  to  wliicli  the  skill  and  in«- 
venlion  of  the  geometer  is  chietly  directed. 


■  ^ 
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Nor  is  it  the  geometer  alone  who  reasons  upon  this  principle. 
If  you  wish  to  convince  a  person  of  plain  understanding,  who 
is  quile  unacquainted  with  mathematics,  of  the  truth  of  one  of 
Euclid's  theorems,  it  can  only  be  done  by  exhibiting  to  his  eye, 
operations  exactly  analogous  to  those  which  the  geometer  pre^ 
sents  to  the  undei'standing.  A  good  example  of  this  occurs  in 
tlie  sensible  or  experimental  illustration  which  is  sometimes 
given  of  the  forty-seventh  proposition  of  Euchd's  first  book.  For 
this  purpose,  a  card  is  cut  into  the  form  of  a  rigiit  angled  tri- 
angle, and  square  pieces  of  card  are  adapted  to  the  difiei*ent 
sides ;  after  which,  by  a  simple  and  ingenious  contrivance,  the 
difi'erent  squares  are  so  dissected,  that  those  of  the  two  sides 
are  made  to  cover  the  same  space  with  the  square  of  the  hy- 
pothenuse.  In  truth,  this  mode  of  comparison  by  a  super- 
position, actual  or  ideal,  is  the  only  test  of  equality  wliich  it  is 
possible  to  appeal  to ;  and  it  is  from  this  (as  seems  from  a  pas- 
sage in  Proclus  to  have  been  the  opinion  of  Apollonius)  that, 
in  point  of  logical  rigour,  the  definition  of  geometrical  equality 
should  have  been  taken  *.    The  subject  is  discussed  at  great 


*  I  do  not  think,  however,  that  it  would  be  fair,  on  this  account,  to  censure  Euclid  for 
the  arrangement  which  he  has  adopted,  as  he  has  thereby  most  ingeniously  and  dextrously 
contrived  to  keep  out  of  the  view  of  the  student  some  very  puzzling  questions,  to  which 
it  is  not  possible  to  give  a  satisfactory  answer  till  a  considerable  progress  has  been  made  in 
the  elements.  When  it  is  stated  in  the  form  of  a  self-evident  truth,  that  magnitudes  which 
coincide,  or  whidi  exactly  fill  the  same  space,  are  equal  to  one  another ;  the  beginner 
readily  yields  liis  assent  to  the  proposition ;  and  this  assent,  without  going  any  fiuthery 
is  all  that  is  required  in  any  of  the  demonstrations  of  the  first  six  books  :  whereas,  if 
the  proposition  were  converted  into  a  definition,  by  saying,  **  Equal  magnitudes  are 
*'  those  which  coincide,  or  which  exactly  fill  the  same  space ;"  the  question  would  im» 

Hiediately  occur.  Are  no  magnitudes  equal,  but  those  to  which  this  test  of  equality  can 

4 
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length,  and  with  much  acuteness,  as  well  as  learoitig,  in  one  of 
the  mathematical  lectures  of  Dr  Barrow ;  to  which  I  must  re^ 
those  readers  who  may  wish  to  see  it  more  fully  illustrated. 

I  am  strongly  inclined  to  suspect,  that  most  of  the  writers 
who  have  maintained  that  all  mathematical  evidence  resolves 
ultimately  into  the  perception  of  identity,  have  had  a  secret 
reference,  in  their  own  minds,;  to  the  doctrine  just  stated ; 
and  that  they  have  imposed  on  themselves,  by  using  the  words 
identity  and  equality  as  litJBrally  synonymous  and  convertible 
terms.  This  does  not  seem  to  be  at  all  consistent,  eitlier  in 
point  of  expression  or  of  fact,  with  sound  logic.  When  it  is 
affirmed  (tor  instance)  that  ^'  if  two  straight  lines  in  a  circle 
intersect  each  other,  the  rectangle  contained  by  the  segments 
of  the  one  is  eqi^al  to  the  rectangle  contained  by  the  seg* 
"  ments  of  the  other ;"  can  it  with  any  propriety  be  said,  that 
the  relation  between  these  rectangles  may  be  expressed  by  the 
formula  a=  a?  Or,  to  take  a  case  yet  stronger,  when  it  is 
affirmed,  that  '*  the  area  of  a  circle  is  equal  to  that  of  a  tri- 
^'  angle  having  the  circumference  for  its  base,  and  the  radius 
"  for  its  altitude ;""  would  it  not  be  an  obvious  paralogism  to 
infer  from  this  proposition,  that  the  triangle  and  tlie  circle  are 


be  applied  i  Can  the  relation  of  equality  not  sobstBt  between  magnitudes  which  differ 
from  each  other  in  figure  i  In  reply  to  this  question,  it  would  be  necessary  to  explain 
the  definition,  by  adding,  That  those  magnitudes  likewise  are  said  to  be  equal,  which 
are  capable  of  being  divided  or  dissected  in  «ttch  a  manner  that  the  parts  of  the  one 
may  severally  coincide  with  the  parts  of  the  other ;— a  conception  much  too  refined 
and  complioated  for  the  generality  of  students  at  their  first  outset;  and  which,  if  it 
w»e  fully  and  clearly  apprehended,  would  plunge  them  at  once  into  the  profound 
speculation  concerning  the  eompansoQ  of  rectilinear  wiA  curvilinear  figures. 

Y 
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one  and  the  same  thing  ?  In  this  tast  instance,  Dr  Barrow 
himself  has  thought  it  necessary,  in  order  to  reconcile  the  lan- 
guage of  Archimedes  with  that  of  Euclid,  to  have  recourse  to 
a  scholastic  distinction  between  actual  and  potential  coined 
dence  ;  and,  therefore,  if  we  are  to  avail  ourselves  of  the  prin- 
ciple of  superposition^  in  defence  of  the  fashionable  theory  con- 
cerning mathematical  evidence,  we  must,  I  apprehend,  intro- 
duce a  correspondent  distinction  between  actual  and  potential 
identity/*. 

That  I  may  not  be  accused,  however,  of  misrepresenting 
the  opinion  which  I  am  anxious  to  refnte,  I  shall  state  it  in 
the  words  of  an  author,  who  has  made  it  the  subject  of 
a  particular  dissertation  ;  and  who  appears  to  me  to  have  done 
as  much  justice  to  his  argument  as  any  of  its  other  defenders. 

^<  Omnes  mathematicorum  propositiones  sunt  identical,  et 
"  repraesentantur  hac  formula,  a  =  a.  Stint  veritates  identi- 
^^  cse,  sub  varia  forma  expressae,  imo  ipsum,  quod  dicitur  con* 
*^  tradictionis  principium,  vario  modo  enunciatum  et  involu^ 

^  **  Cum  demoD8travit  Archimedes  circulum  aequari  rectangulo  triangulo  cujus  basit 

'<  radio  circuli,  cathetus  peripherue  exflequetur,  nil  ille>  siquis  propius  attendat,  aliud 

«.quicquam  quam  aream  circuli  ceu  polygon!  regufauris  indefinite  multa  latere  habentis, 

^<  in  tot  dividi  posse  minutissima  triangula,  quae  totidem  enilissimis  dicti  trianguli  trigo* 

<^  nis  sequentur ;  eorum  rerd  triangulorum  asqualitas  ^  sola  congruentia  demonstrator 

«  in  elementis.     Unde  consequenter  Archimedes  drculi  cum^  triangulo  (sibi  quantum- 

<<  vis  dissimili)  congruentiam  demonstrevit^— —Ita  congruentise  nihil  obstat  figuramm 

**  dissimilitudo ;  yeriim  seu  similes  sive  dissimiles  sint,  modd  sequaleSy  semper  poterant» 

**  semper  posse  debebunt  congruere.    Igitur  octavum  axioma  vel  nullo  modo  conversum 

*^  valet,  aut  universaliter  converti  potest;  nullo  modo^  si  quae  isthichabetur congruentia 

**  designet  achtalem  congruentiam  £  universim,si  d^p/oUniudi  tantihn  acdpiatur/'— -X^ 

ti(mes  Mathematukt,  Sect*  V. 
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**  turn ;  siquidem  omDes  hujus  geoeris  propositiones  reveri  in 
*^  eo  coQtinentur.  SecuDdum  nostram  autem  intelligendi  fa« 
^  cultatein   ea  est  propositionum   differentia,  quod    quaedam 

"  longa  ratiocinionim  serie,  alia  autem  breviore  via,  ad  pri* 

* 

^*  muui  omnium  priocipium  reducantur,  et  in  illud  resolvan-? 
"  tur.  Sic  V.  g.  propositio  2  +  2  ==  4  statim  hue  cedit  1  +  1 
" +1  +  1  =  1  +  1  +  1  +  1;  i.  e.  idem  est  idem  ;  et  propria 
^^  loquendo,  hoc  modo  enunciari  debet. — Si  contingat,  adesse 
*^  vel  existere  quatuor  enlia,  turn  existunt  quatuor  entia;  nam 
^*  deexistentia  nou  aguqt  geomelrae,  sed  ea  hypothetice  tantum 
^*  subintelligitur.  Inde  summa  oritur  certitudo  ratiocinia  per* 
^^  spicienti ;  observat  nempe  idearum  identitatem ;  et  haac  est 
^^  evidentia  assensum  immediate  cogens,  quam  mathematicam 
*^  aut  geometricam  vocamus.  Mathesi  tamen  sua  natura  priva 
^^  non  est  et  propria ;  oritur  etenim  ex  identitatis  perceptione, 
^^quae  locum  habere  potest,  etiamsi  ideas  non  repraesentent 
"  extensum  */' 

With  respect  to  this  passage  I  have  only  to  remark  (and  the 
same  thing  is  observable  of  every  other  attempt  which  has 
been  made  to  support  the  opinion  in  question),  that  the  au« 
thor  confounds  two  things  essentially  different ; — ^the  na- 
ture of  the  truths  whic|}  are  the  objects  of  a  science,  and  the 


*  *  The  above  extract  (from  a  diisertatkm  printed  at  Berlin  in  1764)  has  long  had  a 
very  extenaive  circulation  in  this  country,  in  consequence  of  ita  being  quoted  by  Dr 
Beattie,  in  bis  Essay  on  Truth,,  (see  p.  221.  2d  edit.)  As  the  learned  author  of  the 
essay  has  not  given  the  slightest  intimation  of  his  own  opinion  on  the  subject,  the  doc- 
trine iii  question  has,  I  suspect,  been  considered  as  in  some  measure  sanctioned  by  hif 
authoriqr*  It  is  only  in  this  way  that  I  can  account  for  the  fiMulity  with  which  it  has 
been  admitted  by  so  many  of  our  northern  logicians. 
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nature  of  the  evidence  by  which  these  truths  are  established. 
Granting,  for  tlie  sake  of  argumentt  that  all  mathematical  pro* 
positions  may  be  represented  by  the  formula  a  s=b  a^  it  woold 
not  therefore  follow,  that  every  step  of  the  reasoning  leading 
to  these  conclusions,  was  a  proposition  <>f  the  same  nature; 
and  that,  to  feel  the  fill)  force  of  a  mathematical  demonstration, 
it  is  sufficient  to  be  convinced  of  this  maxim,  that  every  thing 
may  be  truly  predicated  of  itself  ^i  or,  in  plain  English^  that  tfie 
smne  is  ike  same.  A  paper  writteri  in  >  cypher,  and  the  inter- 
pretation of  that  paper  by  a  skilful  diBcypherer,  may,  in  like 
manner,  he  considered  as^  to  all  intents  and  purposes,  one  and 
the  same  thing.  Theyare  so,  in  fact)  just  as  much  as  one  side 
of  «n  algebraical  equation  is  the  same  thing  with  the  other. 
But  does  it  therefore  follow,  that  the  whole  evidence  upon 
which  the  art  of  decypbering  proceeds,  resolves  into  the  per- 
ception of  identity  ? 

It  may  be  fairly  questioned  too,  whether  it  can,  with  strict 
correctness,  be  said  even  of  the  simple  arithmetical  equation 
3  ^  3  as  4,  that  it  may  be  represented  by  the  fcmnula  a  sas  a. 
Hie  one  is  a  proposition  aseef  ting  7 A6  e^im^o/en^e  oftzpo  d^erenf 
eotpresnons ; — to  ascertain  which  equivalence  may,  in  numberles& 
cases,  be  an  oh^t  of  the  highest  importaneow  The  other  is 
altogether  unmeaning  -and  nugatory,  and  cannot,  by-  any  pos* 
sible  supposition,  admit  of  the  slightest  application  of  a  practi- 
cal  nature*  What  opinion  then  shall  we  form  of  the  proposi^ 
tion  a  =  a,  when  considered  as  the  representative  of  such  a 
formula  as  the  binomial  theorem  of  Sir  Isaac  JSewton  ?  When 
applied. to  the  equation  2  +  3  =;=  4  (which  from  its  extreme  sim- 
plicity and  familiarity  is  apt  to  be  regarded  in  the  light  of  an 
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axiom)  the  paradox  does  not  appear  to  be  so  manifestly  extra- 
vagant ;  but,  in  the  other  case,  it  seems  quite  impossible  to  an« 
nex  to  it  any  meaning  whatever. 

I  should  scarcely  have  been  induced  to  dwell  so  long  on  this 
theory  of  Leibnitz  concerning  mathematical  evidence,  if  I  had 
not  observed  among  some  late  logicians  (particularly  among 
the  followers  of  Condillac)  a  growing  disposition  to  extend 
it  to  all  the  different  sorts  of  evidence  resulting  from 
the  various  employments  of  our  reasoning  powers.  Condil- 
Ikc  himself  states  his  own  opinion  on  this  point  with  the  most 
perfect  confidence.  "  Uhidence  de  raison  consiste  nniquement 
••  dans  ridentiti  :  c'est  ce  que  nous  avons  d6montr6.'  II  faut 
*•  que  cette  v6ril6  soit  bien  simple  pour  avoir  6chapp6  k  tous 
"  les  philosophes,  quoiqu'  ils  eussent  tant  d'int6r6t  ^  s^assurer 
"  de  Tcvidence,  dont  ils  avoient  continucllement  le  mot  dans 
"  la  bouche  *:' 

The  demonstration  here  alluded  to  is  extremely  concise ;  and 
if  we  grant  the  two  data  on  which  it  proceeds,  inust  be  univer- 
sally acknowledged  to  be  iiTesistible.  The  first  is,  "  That  the 
^  evidence  of  every  mathematical  eqtmtion  is  that  of  identity  :* 
The  second,  "  That  what  ate  called,  in  the  other  sciences,  pro^ 
••  positions  or  judgmerits^  are,  at  bottom,  precisely  of  the  same 
"  nature  with  equations.** — But  it  is  proper,  on  this  occasion,  to 
let  our  author  speak  for  himself. 

"  Mais,  dira-t-on,  .c'est  ainsi  qu'on  raisonne  en  math^ma- 

*  La  Logiquei  Chap.  IX. 
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^^  tiques,  ou  le  raisonnement  se  fait  avec  des  Equations.     En 
"  serartril  de  m^me  dans  les  autres  sciences,  oil  le  raisonnement 


se  rau  avec  aes  proposiiions  r     j  e  reponas  qu  equattons^  pra^ 
positians^jugemenSj  sont  au  fond  la  m^me  chose,  et  que  par 

^^  consequent  on  raisonne  de  la  m^me  mani^re  dans  toules  les 

"  sciences  */' 

Upon  this  demonstration  I  have  no  comment  to  offer.  The 
truth  of  the  first  assumption  has  been  already  examined  at 
sufficient  length ;  and  the  second  (which  is  only  Locke's  very 
erroneous  account  of  judgment^  stated  in  terms  incomparably 
more  exceptionable)  is  too  puerile  to  admit  of  reftilation.  It 
is  melancholy  to  reflect,  that  a  writer  who,  in  his  earlier 
years,  had  so  admirably  unfolded  the  mighty  influence  of  Ian* 
guage  upon  our  speculative  conclusions,  should  have  left  be* 
hind  him,  in  one  of  his  latest  publications,  so  memorable  an  iU 
lustration  of  his  own  favourite  doctrine. 

It  was  manifestly  with  a  view  to  the  more  complete  esta* 
blishment  of  the  same  theory,  that  Condillac  undertook  a  work, 
which  has  appeared  since  his  death,  under  the  title  of  La 
Langue  des  CaJculs  ;  and  which,  we  are  told  by  tlie  editors,  was 
only  meant  as  a  prelude  to  other  labours,  more  interesting  and 
more  difficult.  From  the  circumstances  which  they  have  stat- 
ed,  it  would  seem  that  the  intention  of  the  author  was  to  extend 
to  all  the  other  branches  of  knowledge,  inferences  similar  to 
those  which  he  has  here  endeavoured  to  establish  with  respect 


*  Ibid.  Cluqp.VIIL 
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to  mathematical  calculations ;  and  much  regret  is  expressed 
by  his  friends,  that  he  had  not  Hved  to  accomplish  a  design  of 
such  incalculable  importance  to  human  happiness.  I  believe  I 
may  safely  venture  to  assert,  that  it  was  fortunate  for  his  repu- 
tation he  proceeded  no  farther ;  as  the  sequel  must,  from  the 
nature  of  the  subject,  have  afforded,  to  every  competent  Judge, 
an  experimental  and  palpable  proof  of  the  vagueness  and  fal- 
laciousness of  those  views  by  which  the  undertaking  was  sug- 
gested. In  his  posthumous  volume,  the  mathematical  preci- 
sion and  perspicuity  of  his  details  appear  to  a  super6cial  rea- 
der to  reflect  some  part  of  their  own  light  on  the  general 
reasonings  with  which  they  are  blended ;  while,  to  better 
judges,  these  reasonings  come  recommended  with  many  advan- 
tages and  with  much  additional  authority,  from  their  coin- 
cidence with  the  doctrines  of  the  Leibnitzian  school. 

It  would  probably  have  been  not  a  little  mortifying  to  this 
most  ingenious  and  respectable  philosopher,  to  have  discover- 
ed, that,  in  attempting  to  generahze  a  very  celebrated  theory 
of  Leibnitz,  he  had  stumbled  upon  an  obsolete  conceit,  started 
in  this  island  upwards  of  a  century  before.  "  When  a  man 
"  reasoneth  (says  Hobbes)  he  does  nothing  else  but  conceive  a 
"  sum  total,  from  addition  of  parcels ;  or  conceive  a  remain^* 
"  der  from  subtraction  of  one  sum  from  another ;  which  (if  it 
^  be  done  by  words)  is  conceiving  of  the  consequence  of  the 
^^  names  of  all  the  parts,  to  the  name  of  the  whole ;  or  from 
^^  the  names  of  the  whole  and  one  part,  to  the  name  of  the 
"  other  part. — ^These  operations  are  not  incident  to  numbers 
*^  only,  but  to  all  manner  of  things  that  can  be  added  together, 
'^  and  taken  one  out  of  another. — ^In  sum,  in  what  matter  so- 
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^'  ever  there  is  place  for  addition  and  subtraction,  there  also 
^^  is  place  for  reason ;  and  where  these  have  no  place,  there  rea* 
^^  son  has  nothing  at  all  to  do. 

•*  Out  of  all  which  we  may  define  what  that  is  which  is 
*^  meant  by  the  word  reason^  when  we  reckon  it  amongst  the 
^^  faculties  of  the  mind.  For  reason^  in  this  sense,  is  nothing 
'^  but  reckofiing  (that  is,  adding  and  subtracting)  of  the  conse- 
*^  quences  of  general  names  agreed  upon,  for  the  marking  and 
*^  ^^g^fyi^  of  our  thoughts ;— I  say  marking  them,  when  we 
^^  reckon  by  ourselves ;  and  signifyitig^  when  we  demonstrate, 
<'  or  approve  our  reckonings  to  other  men  */' 

Agreeably  to  this  definition,  Hobbes  has  given  to  the  first 
part  of  his  elements  of  philosophy,  the  tide  of  Computatio, 
sive  LoGjc A  ;  evidently  employing  these  two  words  as  precise- 
ly synonymous.  From  this  tract  1  shall  quote  a  short  para- 
graph, not  certainly  on  account  of  its  intrinsic  value,  but  in' 
consequence  of  the  interest  which  it  derives  from  its  coinci- 
dence with  the  speculations  of  some  c^our  contemporaries.  I 
tuanscribe  it  from  the  Latin  editioq,  as  the  antiquated  English 
of  the  autlior  is  apt  to  pu00le  readers  not  familiari^ted  to  tlie 
peculiarities  of  his  philosophical  diction. 

^^  Per  ratiocinationem  autem  intelligo  computationem.  Com- 
^^  putare  vero.^  plurium  rerum  ^irmd  additarum  summam  colli* 
^^'gercj  vel  und  re  ab  alid  detract A^  cognosca^e  residuum.  Ratio- 
^*  cinari  igitur  idem  est  quod  adderc  et  subtrahem^  \eh  si-^jiiis 


tmmmmmttmmt^i^mm,m*itidmtmmimtm^mmm nii 


*  Leriathan^  Cbap.  v. 
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*^  adjungat  his  multiplicare  et  dividere^  noD  abnuam,  cum  multi- 
^*  pUcatio  idem  sit  quod  aequalium  additio^  dkisio  quod  aequa- 
**  Hum  quoties  fieri  potest  subtraction  Recidit  itaque  ratioci- 
*^  natio  omnis  ad  duas  operationes  animi»  additionem  et  subtract 
**  liofiem*.''  How  wonderfully  does  this  jargon  agree  wilh  the 
assertion  of  Condillac,  that  all  equations  are  propositions,  and 
all  propositions  equations ! 

These  speculations,  however,  of  Condillac  and  of  Hobbes  re- 
late to  reasoning  in  general ;  and  it  is  with  mathematical  reason- 
ing alone,  that  we  are  immediately  concerned  at  preseot.  That 
the  peculiar  evidence  with  which  this  is  accompanied  is  not  re- 
solvable into  the  perception  of  identity,  has,  1  flatter  myself, 
been  sufficiently  proved  in  the  beginning  of  this  article ;  and 
the  plausible  extension  by  Condillac  of  the  very  same  theory  to 
our  reasonings  in  all  the  different  branches  of  moral  science, 
affords  a  strong  additional  presumption  in  favour  of  our  con- 
clusion. 

From  this  long  digression,  into  which.  I  have  been  insensibly 
led  by  the  errors  of  some  illustrious  foreigners  concerning  the 


*  The  Logica  of  Hobbet  has  been  lately  translated  into  French,  under  the  title  of 
Calcul  ou  Logique,  by  M.  Destutt-Tracy.  It  is  annexed  to  the  third  volume  of  his 
Blimens  tTIdSologie^  where  it  is  honoured  with  thcr  highest  eulogies  by  the  ingenious 
translator.  **  L'ouvrage  en  masse  (he  observes  in  one  passage)  merite  d*6tre  r^ard§ 
^*  comme  uu  produit  precieux  des  mMitations  de  Bacon  et  de  Descartes  sur  le  sys- 
'*  t^me  d'Aristote,  et  comme  le  germe  des  progr^  ult^rieures  de  la  science."  {Disc. 
Prd.p.in.) 

2 
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nature  of  mathematical  demonstration,  I  now  return  to  a  further 
examination  of  the  distinction  between  sciences  which  rest  ul« 
timately  on  facts,  and  those  in  which  definitions  or  hypotheses  are 
the  sole  principles  of  our  reasonings. 


III. 


Continuation  of  the  Subject. — Evidence  of  the  Mechanical  Philo^ 
sophjfj  not  to  be  confounded  with  that  which  is  properly  called 
Demonstrative  or  Mathematical.^^^ppasite  Error  of  some  late 
Writers. 

Next  to  geometry  and  arithmetic,  in  point  of  evidence 
and  ceitainty,  is  that  branch  of  general  physics  which  is  now 
called  mechanical  philosophy ; — a  science  in  which  the  pra« 
gress  of  discovery  has  been  astonishingly  rapid,  during  the 
course  of  the  last  century  ;  and  which,  in  the  systematical 
concatenation  and  filiation  of  its  elementary  principles,  exhi* 
bits  every  day  more  and  more  of  that  logical  simplicity  and 
elegance  which  we  admire  in  the  works  of  the  Greek  mathe- 
,  '  maticians.  It  may,  I  think,  be  fairly  questioned,  whether,  in 
this  department  of  knowledge,  the  aifectalion  of  mathematical 
method  has  not  been  already  carried  to  an  excess ;  the  essen- 
tial distinction  betweeu  mechanical  and  mathematical  truths 
being,  in  many  of  the  pliysical  systems  which  have  lately  ap* 
peared  on  the  Continent,  studiously  kept  out  of  the  reader's 
view,  by  exhibiting  both,  as  nearly  as  possible,  in  the  same 

form.    A  vaiiety  of  circumstances,  indeed,  conspire  to  iden- 
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lify  in  the  imagination,  and,  of  consequence,  to  assimilate  in  the 
mode  of  their  statement,  these  two  very  diflferent  classes  of  pro- 
positions ;  but  as  this  assimilation  (beside  its  obvious  tendency 
to  involve  experimental  facts  in  metaphysical  mystery)  is  apt 
occasionally  to  lead  to  very  erroneous  logical  conclusions,  it 
becomes  the  more  necessary,  in  proportion  as  it  arises  from  a 
natural  bias,  to  point  out  the  causes  in  which  it  has  originated, 
and  the  limitations  with  which  it  ought  to  be  understood. 

The  following  slight  remarks  will  sufficiently  explain  my  ge- 
neral ideas  on  this  important  article  of  logic* 


1.  As  the  study  of  the  mechanical  philosophy  is,  in  a  great 
measure,  inaccessible  to  those  who  have  not  received  a  regu* 
lar  mathematical  education,  it  commonly  happens,  that  a 
taste  for  it  is,  in  the  first  instance,  grafted  on  a  previous  attach- 
ment to  the  researches  of  pure  or  abstract  mathematics.  Hence 
a  natural  and  insensible  transference  to  physical  pursuits,  of 
mathematical  habits  of  thinking ;  and  hence  an  almost  unavoid* 
able  propensity  to  give  to  the  former  science,  that  systematical 
connection  in  all  its  various  conclusions,  which,  from  the  na- 
ture of  its  first  principles,  is  essential  to  the  latter,  but  which 
can  never  belong  to  any  science  which  has  its  foundations  laid 
in  facts  collected  from  experience  and  observation. 

2.  Another  circumstance,  which  has  co-operated  powerfully 
with  the  former  in  producing  the  same  effect,  is  that  proneness 
to  simplification  which  has  misled  the  mind,  more  or  less,  in  all 
its  researches ;  and  which,  in  natural  philosophy,  is  peculiarly 
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encouraged  by  those  beautiful  analogies  which  are  observable 
amoBg  different  physical  phenomena ; — analogies,  at  the  same 
time,  which,  however  pleasing  to  the  fancy,  cannot  always  be 
resolved  by  our  reason  into  one  general  law.  In  a  remark- 
able analogy,  for  example,  which  presents  itself  between  the 
equality  of  action  and  redaction  in  the  collision  of  bodies,  and 
what  obtains  in  their  mutual  attractions,  the  coincidence 
is  so  perfect,  as  to  enable  us  to  comprehend  all  the  various 
facts  in  the  same  theorem ;  and  it  is  difficult  to  resist  the 
temptation  which  it  seems  to  offer  to  our  ingenuity,  of  at- 
tempting to  trace  it,  in  both  cases,  to  some  common  princi* 
pie.  Such  trials  of  theoretical  skill  I  would  not  be  understood 
to  censure  indiscriminately ;  but,  in  the  present  instance,  I  am 
fully  persuaded,  that  it  is  at  once  more  unexceptionable  in 
point  of  sound  logic,  and  more  satisfactory  to  the  learner  to 
establish  the  fact,  in  particular  cases,  by  an  appeal  to  experi- 
ment ;  and  to  state  the  law  of  action  and  re-action  in  the  colli- 
sion of  bodies,  as  well  as  that  wtiicti  regulates  the  mutual  ten- 
dencies of  bodies  towards  each  other,  merely  as  general  rules 
which  have  been  obtained  by  induction,  and  which  are  found 
to  hold  invariably  as  far  as  our  knowledge  of  nature  extends  *• 


*  It  is  observed  by  Mr  Robison,  in  his  Elements  of  Mechanical  Philosophy*  thai 
"  Sir  Isaac  Newton,  in  the  general  scholium  on  the  laws  of  motion,  seems  to  consider 
**  the  equality  of  action  and  reaction,  as  an  axiom  deduced  from  the  relations  of  ideas. 
^  But  this  (says  Mr  Bobison)  seems  doubt/uL  Because  a  magnet  causes  the  iron  to 
*^  approach  towards  it,  it  does  not  appear  that  we  necessarily  suppose  that  iron  also  at- 
**  tracts  the  magnet."  In  confirmation  of  this  he  remarks,  that  notwithstanding  the  pre- 
vious conclusions  of  Wallis,  Wren,  and  Huyghens,  about  the  mutual,  equal,  and  con- 
trary action  of  solid  bodies  in  their  collisions,  "  Newton  himself  only  presumed  that,  be- 
*'  cause  the  sun  attracted  the  planets,  these  also  attracted  the  sun;  and  that  be  is  at 
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An  additional  example  may  be  useful  for  the  illustration  of 
tlie  same  subject.  It  is  well  known  to  be  a  general  principle- 
in  mechanics,  that  when,  by  means  of  any  machine,  two  heavy 
bodies  counterpoise  each  other,  and  are  then  made  to  move- 
together,  the  quantities  of  motion  with  which  one  descends, 
and  the  other  ascends  perpendicularly,  are  equaU  This  equi- 
librium bears  such  a  resemblance  to  the  case  of  two  moving 


**  much  pains  to.  point  out  phenomena  to  astronomers^  by  which  this  may  be  proved, 
'<  when  the  art  of  observation  shall  be  sufficiently  perfected/'  Accordingly,  Mr  Robx** 
son,  with  great  propriety,  contents  himself  with  stating  this,  third  law  of  motion,  as  a 
&ct  ^^  wkh  respect  to  all  bodies  on  which  we  can.  make  experiment  or  observation  fit 
*^  for  deciding  the  question." 

In  the  very  next  paragraph,  however,  he  proceeds  thus :  <'  As  it  is  an  universal  law,  we 
^  cannot  rid  ourselves  of  the  persuasion  that  it  depends  on  some  general  principle  which 
^  influences  alLthe  matter  in  the  universe ;"— -to  which  observation  he  subjoins  a  conjee-^ 
tore  or  hypothesis  concerning  the  nature  of  this  principle  or  cause.  For  an  outliqe  of 
his  theory  I  must  refer  to  his  own  statement.  (See  Elements  of  Mechanical  Philosophy ^ 
Vol.  L  pp.  124, 125.  126.) 

Of  the  fallaciousness  of  synthetical  reasonings  concerning  physical  phenomena,  there 
•annot  be  a  stronger  proof,  than  the  diversity  of  opinion  among  the  most  eminent  philov 
sophers  with  respect  to.  the  species  of  evidence  on  which  the  third  law  of  motion  rests. 
On  this  point,  a  direct  opposition  may  be  remarked  in  the  views  of  Sir  Isaac  Newton, 
and  of  his  illustrious  friend  and  commentator ^  Mr  Maclaurin ;  the  former  seeming  to  lean 
to  the  supposition,  that  it  is  a  corollary  deducible^  a  priori'  irom  abstract  principles ; 
while  the  latter  (manifestly  considering,  it  as  the  effect  of  an  arbitrary  ari^mgement) 
strongly  recommends,  it  to  the  attention  of  those  who  deUght  in  the  investigation  of 
final  causes*.  My  own  idea  is,  that,  in  the  present  state  of  our  knowledge,  it  is  at  once 
more  safe  and  more  logical,  to  consider  it  merely  as  an  experimental  truth ;  without  ven- 
turing to  decide  positively  on  either  side  of  the  question.  As  to  the  doctrine  of  final 
eauseSi  it  fortunately,  stands  in  need  of  no  aid  from  such  dubious  speculations. 


*  Account  of  Newton's  PliikMopbkal  |>iscovenes.    Book  IL  Cbap.  s.  $  fs. 
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bodies  stopping  each  other,  when  they  meet  together  with 
equal  quantities  of  motion^  that,  in  the  opinion  of  many  writ- 
ers, the  cause  of  an  equilibrium  in  the  several  machines  is 
sufficiently  explained,  by  remarking,  "  that  a  body  always 
^^  loses  as  much  motion  as  it  communicates/'  Hence  it  is  in* 
ferred,  that  when  two  heavy  bodies  are  so  circumstanced,  that 
one  cannot  descend  without  causing  the  other  to  ascend  at  the 
same  time,  and  with  the  same  quantity  of  motion,  both  of  these 
bodies  must  necessarily  continue  at  rest.  But  this  reasoning, 
however  plausible  it  may  seem  to  be  at  first  sight,  is  by  no 
means  satisfactory  ;  for  (as  Dr  Hamilton  has  justly  observed  *) 
when  we  say,  that  one  body  commwiicates  its  motion  to  ano- 
ther, we  must  suppose  the  motion  to  exist,^r5^  in  the  one,  and 
qfterwards  in  the  other ;  whereas,  in  the  case  of  the  machine, 
the  ascent  of  the  one  body  cannot,  by  any  conceivable  refine- 
ment, be  ascribed  to  a  communication  of  motion  from  the 
body  which  is  descending  at  the  same  moment ;  and,  there- 
fore, (admitting  the  truth  of  the  general  law  which  obtains  in 
the  collision  of  bodies)  we  might  suppose,  that  in  the  machine, 
the  superior  weight  of  the  heavier  body  would  overcome  the 
lighter,  and  cause  it  to  move  upwards  with  the  same  quantity 
of  motion  wath  which  itself  moves  downwards*  In  perusing  a 
pretended  demonstration  of  this  sort,  a  student  is  dissatisfied 
and  puzzled ;  not  from  the  difficulty  of  the  subject,  which  is 


*  See  Philosophical  Essays,  by  Hugh  Hamilton,  D.  D.  ProfeMor  of  Philosopby  ib 
the  University  of  Dublin;  p.  135|  et  seq.  Sd  edit.  (London,  1772.) 
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obvious  to  every  capacit}^  but  from  the  illogical  and  incon- 
clusive reasoning  to  which  his  assent  is  required  *. 

3.  To  these  remarks  it  may  be  added,  that  even  when  one 
proposition  in  natural  philosophy  is  logically  deducible  from 
another,  it  may  frequently  be  expedient,  in  communicating 
the  elements  of  the  science,  to  illustrate  and  confirm  the  con- 
sequence, as  well  as  the  principle,  by  experiment  This  I 
should  apprehend  to  be  proper,  wherever  a  consequence  is  in* 
ferred  from  a  principle  less  familiar  and  intelligible  than  itself; 
a  thing  which  must  occasionally  happen  in  physics,  from  the 
complete  incorporation  (if  I  may  use  the  expression)  which,  in 
modern  times,  has  taken  place  between  physical  truths,  and 
the  discoveries  of  n>athematicians.  The  necessary  effect  of 
this  incorporation  was,  to  give  to  natural  philosophy  a  mathe* 
matical  form,  and  to  systematize  its  conclusions,  as  far  as  pos* 
sibie»  agreeably  to  rides  suggested  by  ma4iiemaitical  method* 

In  pure  mathemalirs,  where  the  truths  which  we  investigate 


*  The  foUowing  observation  of  Dr  Hamflton  places  this  question  in  its  true  point  of 
view.  *'  However,  as  the  theorem  above  mentioned  iaa  very  elegant  one,  it  ought  cer* 
**  tainly  to  be  taken  notice  of  in  every  treatise  of  mechanics^  and  may  serve  as  a  very 
**  good  index  of  an  {equilibrium  in  all  machines ;  but  I  do  not  think  that  we  can  from 
**  thence,  or  from  any  one  general  principle,  explain  the  nature  and  effects  of  all  the  me- 
**  chanic  powers  in  a  sadsiactory  manner." 

To  the  same  purpoae>  it  is  remarked  by  Mr  Maclaurin,  that  **  though  it  be  useful 
**  and  agreeable,  to  observe  how  uniformly  this  principle  prevails  in  engines  of  every  sort, 
^*  throughout  the  whole  of  mechanics,  in  all  cases  where  an  equilibrium  takes  place ; ' 
**  yet  that  it  would  not  be  right  to  rest  the  evidence  of  so  important  a  doctrine  upon  a 
<<  proof  of  thia  kind  only."    Account  of  Newton* s  Discoveries^  B.  II.  c«  S« 
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are  all  co-existent  in  point  of  time,  it  is  universally  allowed,  that 
one  proposition  is  said  to  be  a  consequencce  of  another,  only 
with  a  reference  to  our  established  arrangements.  Thus  all  the 
properties  of  the  circle  might  be  as  rigorously  deduced  from 
any  one  general  property  of  the  curve,  as  from  the  equality  of 
the  radii.  But  it  does  not  therefore  follow,  that  all  these  ar- 
rangements would  be  equally  convenient :  on  the  contrary,  it  is 
evidently  useful,  and  indeed  necessary,  to  lead  the  mind,  as  far 
as  the  thing  is  practicable,  from  what  is  simple  to  what  is  more 
complex.  The  misfortune  is,  that  it  seems  impossible  to  carry 
this  rule  universally  into  execution  :  and,  accordingly,  in  the 
most  elegant  geometrical  treatises  which  have  yet  appeared, 
instances  occur,  in  which  consequences  are  deduced  from  prin- 
ciples more  complicated  than  themselves.  Such  inversions^ 
however,  of  what  may  jusdy  be  regarded  as  the  natural  order, 
must  always  be  felt  by  the  author  as  a  subject  of  regret ;  and,  in 
proportion  to  their  frequency,  they  detract  both  from  the  beauty, 
and  from  the  didactic  simplicity  of  his  general  design. 

The  same  thing  often  happens  in  the  elementary  doctrines  of 
natural  philosophy.  A  very  obvious  example  occurs  in  the  differ- 
ent demonstrations  given  by  writers  on  mechanics,  from  the 
resolution  of  forces,  of  the  fundamental  proposition  concerning 
the  lever ; — demonstrations  in  which  the  pro[)osition,  even  in 
the  simple  case  when  the  directions  of  the  forces  are  supposed 
to  be  parallel,  is  inferred  from  a  process  of  reasoning  involving 
one  of  the  most  refined  principles  employed  in  the  mechanical 
philosophy.    I  do  not  object  to  this  arrangement  as  illogical ; 
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nor  do  I  presume  to  say  that  it  is  injudicious'*.  I  would  only 
suggest  the  propriety,  in  such  instances,  of  confirming  and  illus- 
trating the  conclusion,  by  an  appeal  to  experiment ;  an  appeal 
which,  in  natural  philosophy,  possesses  an  authority  equal  to 
that  which  is  generally,  but  very  improperly,  considered  as 
a  mathematical  demonstration  of  physical  truths.  In  pure  geo- 
metry, no  reference  to  the  senses  can  be  admitted,  but  in  the 


>  *  In  some  of  these  demonstrations,  however,  there  is  a  logical  inconsistency  so  glar- 
mg,  that  I  cannot  resist  the  temptation  of  pointing  it  out  here,  as  a  good  instance  of  that 
undue  predilection  for  mathematical  evidence,  in  the  exposition  of  physical  principles, 
which  is  conspicuous  in  many  elementary  treatises.  I  allude  to  those  demonstrations  of 
the  property  of  the  lever,  in  which,  after  attempting  to  prove  the  general  theorem,  on 
the  supposition  that  the  direc^ons  of  the  forces  meet  in  a  point,  the  same  conclusion  is 
extended  to  the  simple  case  in  which  these  directions  are  parallel,  by  the  Jiction  (for  it 
deserves  no  other  name)  of  conceiving  parallel  lines  to  meet  at  an  infinite  distance,  or  to 
form  with  each  other  an  angle  infinitely  small.  It  is  strange,  that  such  a  proof  should 
ever  have  been  thought  more  satisfactory  than  the  direct  evidence  of  our  senses. 
How  much  more  reasonable  and  pleasing  to  begin  with  the  simpler  case  (which  may  be 
easily  brought  to  the  test  of  experiment),  and  then  to  deduce  from  it,  by  the  resolution 
offerees,  the  general  proposition !  Even  Dr  Hamilton  himself,  who  has  treated  of  the 
mechanical  powers  with  much  ingenuity,  seems  to  have  imagined,  that  by  demonstrat- 
ing the  theorem,  in  all  its  cases,  from  the  composition  and  resolution  of  forces  alone,  he 
had  brought  the  whole  subject  within  the  compass  of  pure  geometry.  It  could  scarcely, 
however,  (one  should  think)  have  escaped  him,  that  every  valid  demonstration  of  the 
composition  of  forces  must  necessarily  assume  as  a  facty  that  ''  when  a  body  is  acted 
'^  upon  by  a  force  parallel  to  a  straight  line  given  in  position,  this  force  has  no  effect 
*'  either  to  accelerate  or  to  retard  the  progress  of  the  body  towards  that  line.*'  Is  not 
this  fiEu;t  much  farther  removed  from  common  observation  than  the  fundamental  property 
of  the  lever,  which  is  familiar  to  every  peasant,  and  even  to  every  savage  ?  And  yet 
the  same  author  objects  to  the  demonstration  of  Huyghens,  that  it  depends  upon  a 
principle,  "mhich  (he  says)  ought  not  to  be  granted  on  this  occasion, — that  ''  when  two 
**  equal  bodies  are  placed  on  the  arms  of  a  lever,  that  which  is  furthest  from  thejuli^rum 
"  will  preponderate." 

A  a 
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way  of  illustration ;  and  any  such  reference,  in  the  most  trifling 
step  of  a  demonstration,  vitiates  the  whole.  But,  in  natural 
philosophy,  all  our  reasonings  must  be  grounded  on  principles 
for  which  no  evidence  but  that  of  sense  can  be  obtained  ;  and 
the  propositions  which  we  establish,  differ  from  each  other  only 
as  they  are  deduced  from  such  principles  immediately,  or  by  the 
intervention  of  a  mathematical  demonstration.  An  experimen- 
tal proof,  therefore,  of  any  particular  physical  truth,  when  it  can 
be  conveniently  obtained,  although  it  may  not  always  be  the 
most  elegant  or  the  most  expedient  way  of  introducing  it  to 
the  knowledge  of  the  student,  is  as  rigorous  and  as  satisfactory 
as  any  other ;  for  the  intervention  of  a  process  of  mathematical 
reasoning  can  never  bestow  on  our  conclusions  a  greater  degree 
of  certainty  than  our  principles  possessed  *. 

I  have  been  led  to  enlarge  on  these  topics  by  that  unquali- 
fied application  of  mathematical  method  to  physics,  which 
has  been  fashionable  for  many  years  past  among  foreign  writ-^ 
ers ;  and  which  seems  to  have  originated  chiefly  in  the  com- 


*  Several  of  the  foregoing  remarks  were  suggested  by  certain  peculiarities  of  opimoa 

relative  to  the  distinct  provinces  of  experimental  and  of  mathematicai  evidence  in 

the  study  of  physics,  which  were  entertained  by  my  learned  and  excellent  friend^  the. 

late  Mr  Robison.    Though  himself  a  most  enlightened  and  zealous  advocate  for  the 

doctrine  of  final  causes,  he  is  well  known  to  have  formed  his  scientific  taste  chiefly  up* 

on  the  mechanical  philosophers  of  the  Continent,  and,  in  consequence  of  this  circun^ 

stance,  to  have  undervalued  experiment,  wherever  a  possibility  offered  of  introducing  in»» 

thematical,  or  even  metaphysical  reasoning.    Of  this  bias  various  traces  occur,  both  in  • 

bis  Elements  of  Mechanical  Philosophy,  and  in  the  valuable  articles  which  he  ^"7*"^^ 

to  ihe  Encyclopedia  Britannica. 

I 
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manding  influence  which  the  genius  and  learning  of  Leibnitz 
have  so  long  maintained  over  the  scientific  taste  of  most  Euro- 
pean nations  *.  In  an  account,  lately  published,  of  the  Life 
and  Writings  of  Dr  Reid,  I  have  taken  notice  of  some  other 
inconveniences  resulting  from  it,  still  more  important  than  the 
introduction  of  an  unsound  logic  into  the  elements  of  natural 


*  The  following  very  extraordinary  passage  occurs  in  a  letter  from  Leibnitz  to  Mr 
Oldenburg : 

M  Ego  id  agere  constitui,  ubi  primum  otium  nactus  ero,  ut  rem  omnem  mechani- 
^  cam  reducam  ad  puram  geometriam ;  problemataque  circa  elateria,  et  aquas,  et  pen- 
''  dula,  et  projecta,  et  solidorum  resistentiam,  et  frictiones,  &c.  definiam.  Quae  hactenud 
**  attigit  nemo.  Credo  autem  rem  omnem  nunc  esse  in  potestate  ;  ex  quo  circa  regu- 
« las  motnum  mihi  penitus  perfectis  demonstrationibus  satlsfeci ;  neque  quicquam  am- 
**  plius  in  eo  genere  desidero.  Tota  autem  res,  quod  mireris,  pendet  ex  axiomate  me- 
"  taphysico  pulcherrimo,  quod  non  minoris  momenti  est  circa  motimi,  quam  hoc,  to- 
<<  turn  esse  majus  parte,  circa  magnitudinem."     {fVaOisti  Opera,  Vol.  III.  p.  6S3.) 

The  beauHfid  metaphysical  axiom  here  referred  to  by  Leibnitz,  is  plainly  the  princi- 
ple of  ^A^xu^Eci^/  reason;  and  it  is  not  a  little  remarkable,  that  the  highest  praise 
which  he  had  to  bestow  upon  it  was,  to  compare  it  to  Euclid's  axiom,  **  That  the 
^  whole  is  greater  than  its  part.**    Upon  this  principle  of  the  sufficient  reason,  Leibnitz, 
as  18  well  known,  conceived  that  a  complete  system  of  physical  science  might  be 
builty  as  he  thought  the  whole  of  mathematical  science  resolvable  into  the  principles 
of  identity  and  of  contradiction. — By  the  first  of  these  principles  (it  may  not  be  alto- 
gether superfluous  to  add)  is  to  be  understood  the  maxim,  ''  Whatever  is,  is ;'  By  the 
second,  the  maxim,  that  ^'  It  is  impossible  for  the  same  thing  to  be,  and  not  to  be  :*'— • 
two  maxims  which,  it  is  evident,  are  only  difierent  expressions  of  the  same  proposition* 
In  the  remarks  made  by  Locke  on  the  logical  inutility  of  mathematical  axioms,  and 
on  the  logical  danger  of  assuming  metaphysical  axioms  as  the  principles  of  our  reason- 
ings in  other  sciences,  I  think  it  highly  probable,  that  he  had  a  secret  reference  to  the 
philosophical  writings  and  epistolary  correspondence  of  Leibnitz.    This  appears  to  me 
to  furnish  a  key  to  some  of  Locke's  observations,  the  scope  of  which  Dr  Reid  professes^ 
his  inability  to  discover.    One  sentence,  in  particular,  on  which  he  has  anlmadvertecf 
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philosophy ;  in  particular,  of  the  obvious  tendency  which  it 
has  to  withdraw  the  attention  from  that  unity  of  design  which 


with  some  severity,  is,  in  my  opinion,  distinctly  pointed  at  the  letter  to  Mr  Oldenburg, 
quoted  in  the  beginning  of  this  note. 

''  Mr  Locke  farther  says  (I  borrow  Dr  Reid's  own  statement)  that  maicifpf  are  not 
"  of  use  to  he]p  men  forward  in  the  advancement  of  the  sciences,  or  new  discoveries  of 
''  yet  unknown  truths :  that  Newton,  in  the  discoveries  he  has  made  in  his  never  enough 
*'  to  be  admired  book«  has  not  been  assisted  by  the  general  maxim,  whatever  is,  is ;  or 
<*  the  whole  is  greater  than  a  part,  or  the  like." 

As  the  letter  to  Oldenburg  is  dated  in  1676,  (twelve  years  before  the  publication  of 
the  Essay  on  Human  Understanding)  and  as  Leibnitz  expresses  a  desire  that  it  voaj 
be  communicated  to  Mr  Newton,  there  can  scarcely  be  a  doubt  that  Locke  had  read 
it ;  and  it  reflects  infinite  honour  on  his  sagacity,  that  he  seems,  at  that  early  periody 
to  have  foreseen  the  extensive  influence  which  the  errors  of  this  illustrious  man  weve 
so  long  to  maintain  over  the  opinions  of  the  learned  world.  The  truth  is,  that  even 
then  he  prepared  a  reply  to  some  reasonings  which,  at  the  distance  of  a  century,  were 
to  mislead,  both  in  physics  and  in  logic,  the  first  philosophers  in  Europe. 

If  these  conjectures  be  well  founded,  it  must  be  acknowledged  that  Dr  Reid  has  not 
only  failed  in  his  defence  of  maxims  against  Locke's  attack ;  but  that  he  has  totally 
misapprehended  the  aim  of  Locke's  argument. 

<<  I  answer  (says  he,  in  the  paragraph  immediately  following  that  which  was 
**  quoted  above),  the  first  of  these  maxims  (whatever  is,  is)  is  an  identical  propositiout 
*^  of  no  use  in  mathematics,  or  in  any  other  science.  The  second  (that  the  whole  is 
''  greater  than  a  part)  is  often  used  by  Newton,  and  by  all  matliematicians,  and  maaj 
'*  demonstrations  rest  upon  it.  In  general,  Newton,  as  well  as  all  other  mathematicianSi 
«  grounds  his  demonstrations  of  mathematical  propositions  upon  the  axioms  laid  down 
**  by  Euclid,  or  upon  propositions  which  have  been  before  demonstrated  by  help  of 
**  these  axioms. 

**  But  it  deserves  to  be  particularly  observed,  that  Newton,  intending  in  the  third 
**  book  of  his  Principia  to  give  a  more  scientific  form  to  the  physical  part  of  astro- 
*^  nomy,  which  he  had  at  first  composed  in  a  popular  form,  thought  proper  to  follow 
*<  the  example  of  Euclid,  and  to  lay  down  first,  in  what  he  calls  Regtdce  PhUasaphandi^ 
*'  and  in  his  Phenomena  ^  the  first  principles  which  he  assumes  in  his  reasoning. 

**  Nothing,  therefore;  could  have  been  more  unluckily  adduced  by  Mr  Locke  to 
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it  is  the  noblest  employment  of  philosophy  to  illustrate^  by 
disguising  it  under  the  semblance  of  an  eternal  and  necessary 
order,  similar  to  what  the  mathematician  delights  to  trace 
among  the  mutual  relations  of  quantities  and  figures.  The  con* 
sequence  has  been,  (in  too  many  physical  systems,)  to  level  the 
study  of  nature,  in  point  of  moral  interest,  with  the  investigap- 
tions  of  the  algebraist ; — an  effect  too  which  has  taken  place 
most  remarkably,  where,  from  the  sublimity  of  the  subject,  it 
was  least  to  be  expected, — in  the  application  of  the  mechani- 
cal  philosophy  to  the  phenomena  of  the  heavens.  But  on  this 
very  extensive  and  important  topic  I  must  not  enter  at  pre- 
sent 

In  the  opposite  extreme  to  the  error  which  I  have  now  been 
endeavouring  to  correct,  is  a  pistradox  which  was  broached, 
about  twenty  years  ago,  by  the  late  ingenious  Dr  Beddoes ; 
and  which  has  since  been  adopted  by  some  writers  whose 
names  are  better  entitled,  on  a  question  of  this  sort,  to  give 
weight  to  their  opinions  *.  By  the  partisans  of  this  new  doc- 
trine it  seems  to  be  imagined,  that — so  far  from  physics  being 
a  branch  of  mathematics, — ^mathematics,  and  more  particularly 
geometry,  is,  in  reality,  only  a  branch  of  physics.     "  The  ma- 


**  support  his  aversion  to  first  principles,  than  thei  example  of  Sir  Isaac  Newton."    fEs- 
says  on  the  Int.  Potoers^  pp.  64r7>  648,  4to  edit.) 

*  I  allude  here  more  particularly  to  my  learned  friend,  Mr  Leslie,  whose  high  and 
justly  merited  reputation,  both  as  a  mathematician  and  an  experimentalist,  renders  it 
indispensably  necessary  for  me  to  take  notice  of  some  fundamental  logical  mistakes 
which  he  appears  to  me  to  have  committed  in  the  course  of  those  ingenious  excursions, 
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"  thematical  sciences  (says  Dr  Beddoes)  are  sciences  of  expe- 
^^  riment  and  observation,  founded  solely  on  the  induction  of 
^  particular  facts ;  as  much  so  as  mechanics,  astronomy,  op« 
"  tics,  or  chemistry.  In  the  kind  of  evidence  there  is  no  dif- 
"  ference ;  for  it  originates  from  perception  in  all  these  cases 
^^  alike ;  but  mathematical  experiments  are  more  simple,  and 
"  more  perfectly  within  the  grasp  of  our  senses,  and  our  per- 
•*  ceptions  of  mathematical  objects  are  clearer  *.** 

A  doctrine  essentially  the  same,  though  expressed  in  terais  not 
quite  so  revolting,  has  been  lately  sanctioned  by  Mr  Leslie ; 
and  it  is  to  his  view  of  the  argument  that  I  mean  to  confine 
my  attention  at  present.  "  The  whole  structure  of  geometry 
^'  (he  remarks)  is  grounded  on  the  simple  comparison  of  tri* 
^*  angles ;  and  all  the  fundamental  theorems  which  relate  to 
*•  this  comparison,  derive  their  evidence  from  the  mere  superpo- 
**  sition  of  the  triangles  themselves ;  a  mode  of  proof  which,  in 

in  which  he  occasionally  indulges  himself,  beyond  the  strict  limits  of  his  &voiirite 
studies. 

*  Into  this  train  of  thinkings  Dr  Beddoes  informs  us,  he  was  first  led  by  Mr  Home 
Tooke's  speculations  concerning  language.  '*  In  whatever  study  you  are  engaged,  to 
*'  leave  dii£culties  behind  is  distressing :  and  when  these  difficulties  occur  at  your 
''  very  entrance  upon  a  science,  professing  to  be  so  clear  and  certain  as  geometry,  your 
**  feelings  become  still  more  uncomfortable ;  and  you  are  dissatisfied  with  your  own 
«(  powers  of  comprehension*  I  therefore  think  it  due  to  the  author  of  EIIEA  FITE- 
**  POENTA,  to  acknowledge  my  obligations  to  him  for  relieving  me  from  this  sort  of 
<<  distress.  For  although  I  had  often  made  the  attempt,  I  could  never  solve  certain  dif« 
*\  ficulties  in  Euclid,  till  my  reflections  were  revived  and  assisted  by  Mr  Tooke*s  dSuc0- 
''  veries.**  (See  Observations  on  the  Nature  of  Demonstrative  Evidence,  London,  1793, 
pp.  5,  and  15.)  s 
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*^  reality,  is  nothing  but  an  ultimate  appeal,  though  of  the  easiest 
'*  and  most  familiar  kind,  to  external  observation*/'  And,  in 
another  passage :  "  Geometry,  like  the  other  sciences  which 
"  are  not  concerned  about  the  operations  of  mind,  rests  ulti- 
'^  mately  on  external  observations.  But  those  ultimate  facts  are 
*^  so  few^  so  distinct  and  obvious,  that  the  subsequent  train  of 
*^  reasoning  is  safely  pursued  to  unlimited  extent,  without  ever 
"  appealing  again  to  the  evidence  of  the  senses  -f*/' 

Before  proceeding  to  make  any  remarks  on  this  theory, 


u 

u 


*  Elements  of  Geometry  and  of  Geometrical  Analysis,  &C  By  Mr  Leslie.  £din« 
btn^,  1809^ 

Tlie  assertion  tliat  the  ^Bohole  structure  of  geometry  is  founded  on  the  comparison  of 
triangles,  is  expressed  in  terms  too  unqualified.  D'Alembert  has  mentioned  another 
principle  as  not  less  fundamental,  the  measurement  of  angles  by  circular  arches.    **  Lee 

propositions  fondamentales  de  g6om6trie  peuvent  ^tre  r^duites  i  deux ;  la  mesure  des 

angles  par  les  arcs  de  cerde,  et  le  principe  de  la  superpositioii.'*  ( Elemens  de.  Philoio^ 
pkie^  Art.  GSamdrie.)  The  same  writer,  however,  justly  observes,  in  another  part  of 
his  works,  that  the  measure  of  angles  by  circular  arches,  is  itself  dependent  on  theprin« 
ciple  of  superposition ;  and  that,  consequently,  however  extensive  and  important  in  its 
application,  it  is  entitled  only  to  rank  with  what  he  calls  principles  qf  a  second  orden 
*^  La  mesure  des  angles  par  les  aros  de  cercle  dteritde  leur  sommet^  est  elle-m6me  d6- 
**  pendante  du  principe  de  la  superposition.  Car  quand  on  dit  que  la  mesure  d'un  an* 
**  gle  est  Tare  circulaire  decrit  de  son  sommet,  on  veut  dire  que  si  deux  angles  sont 
**  igaux,  les  angles  d^rits  de  leur  sonunet  k  meme  rayon,  seront  6gaux  ;  v^rite  qui  se 
**  d^ontre  par  le  principe  de  la  superposition,  comme  tout  gtometre  tant  soit  peu  ini* 
'*  tik  dans  cette  science  le  sentira  facilement."  (EclaircissemiM  sur  les  EUmens  d$ 
Pkiloscphie,  §  IV.) 

Instead,  therefore,  of  sajdng  that  the  whole  structure  of  geometry  is  grounded  on  the 
comparison  of  triangles,  it  would  be  more  correct  to  say,  that  it  is  grounded  on  the  prin- 
ciple of  superposition. 

t  ElemeBts  of  Geometiy  and  4pf  Geometrical  Analysiat^  p.  455. 
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it  is  proper  to  premise,  that  it  involves  two  separate  con« 
sideratioDs,  which  it  is  of  material  consequence  to  distinguish 
from  each  other.  The  first  is,  that  extension  and  figure  (the 
subjects  of  geometry)  are  qualities  of  body  which  are  made 
known  to  us  by  our  external  senses  alone,  and  which  actually 
fall  under  the  consideration  of  the  natural  philosopher,  as  well 
as  of  the  mathematician.  The  second,  that  the  whole  fabric 
of  geometrical  science  rests  on  the  comparison  of  triangles^  in 
forming  which  comparison,  we  are  ultimately  obHged  to  ap- 
peal (in  the  same  manner  as  in  establishing  the  first  principles 
of  physics)  to  a  sensible  and  experimental  proof. 

1.  In  answer  to  the  first  of  these  allegations,  it  might  per- 
haps be  sufficient  to  observe,  that  in  order  to  identify  two 
sciences,  it  is  not  enough  to  state,  that  they  are  both  conver- 
sant about  the  same  objects ;  it  is  necessary  farther  to  show^ 
that,  in  both  cases,  these  objects  are  considered  in  the  same  point 
of  view,  and  give  employment  to  the  same  faculties  of  the  mind. 
The  poet,  the  painter,  the  gardener,  and  the  botanist,  are  all  oc- 
cupied in  various  degrees  and  modes,  with  the  study  of  the  ve- 
getable kingdom :  yet  who  has  ever  thought  of  confounding 
their  several  pursuits  under  one  common  name  ?  The  natural 
historian,  the  civil  historian,  the  moralist,  the  logician,  the  dra- 
matist, and  the  statesman,  are  all  engaged  in  the  study  of  man, 
and  of  the  principles  of  human  nature ;  yet  how  widely  discri- 
minated are  these  various  departments  of  science  and  of  art  I 
how  different  are  the  kinds  of  evidence  on  which  they  respec- 
tively rest!  how  different  the  intellectual  habits  which  they 
have  a  tendency  to  form !   Indeed,  if  this  mode  of  generalisation 
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were  to  be  admitted  as  legitimalte,  it  would  lead  us  to  blend  all 
the  objects  of  scieuce  iuto  one  and  the  same  mass ;  inasmuch, 
as  it  is  by  the  same  impressions  on  our  external  senses,  that 
our  intellectual  faculties  are,  in  the  first  instance,  roused  to  ao- 
tion,  and  all  the  first  elements  of  our  knowledge  unfolded* 

In  the  instance,  however,  before  us,  there  is  a  very  r^nark- 
able  specialty,  or  rather  singularity,  which  renders  the  attempt 
to  identify  the  objects  of  geometrical  and  of  physical  science, 
incomparably  more  illogical  than  it  would  be  to  classify  poetry 
with  botany,  or  the  natural  history  of  man  with  the  political 
history  of  nations.  This  specialty  arises  from  certain  peculiari^*^ 
ties  in  the  metaphysical  nature  of  those  setmble  qualities  which 
fall  under  the  consideration  of  the  geometer ;  atid  which  led 
me,  in  a  former  work,  to  distinguish  them  from  other  sensible 
qualities  (both  primary  and  secondary),  by  bestowing  on  them 
the  title  of  mathematical  affections  of  matter  *.  Of  these  mathe- 
matical affections  (magnitude  and  figure^)  our  first  notions 
are,  no  doubt,  derivlkl  (as  well  as  of  hardness,  softness,  rough- 
ness, and  smoothness)  from  the  exercise  of  our  external  senses ; 
but  it  is  equally  certain,  that  when  the  notions  of  magnitude  and 
figure  have  once  been  acquired,  the  mind  is  immediately  led  to 
consider  them  as  attributes  of  space  no  less  than  of  body ;  and 
(abstracting  them  entirely  from  the  other  sensible  qualities  per- 
ceived in  conjunction  with  them),  becomes  impressed  with  an 
irresistible  conviction,  that  their  existence  is  necessary  and  eter- 
nal, and  that  it  would  remain  unchanged  if  all  the  bodies  in  the 


*  Philosophical  Essays,  pp.  94*9  95. 
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universe  were  anmhilated*  It  is  not  our  business  here  to  in^ 
quire  into  the  origin  and  grounds  of  this  conviction.  It  is  with 
the  faai  alone  tJiat  we  are  concerned  at  present ;  and  this  I 
conceive  to  be  one  of  the  most  obviously  incontrovertible  which 
the  circle  of  our  knowledge  embraces.  Let  those  explain  it  as 
they  best  can,  who  are  of  opinion,  that  all  the  judgments  of  the 
human  understanding  rest  uldmatdy  on  observation  and  expe^ 
rience.  * 

Nor  is  this  the  only  case  in  which  the  mind  forms  condu- 
sions  concerning  spacer  to  which  those  of  the  natural  philoso- 
pher do  not  beer  the  remotest  andogy.  Is  it  from  experience 
we  learn  that  space  is  infinite?  or  (to  express  mysdf  in  moro 
imexceptionable  terms),  thsU  no  limits  can  be  assigned  to  its 
immensity  1  Here  is  a  fact,  extending  not  only  beyond  the  reach 
of  our  personal  observation^  but  beyond  the  observation  of  all 
created  beings ;  and  a  fact  on  which  we  pronounce  with  no  less 
confidence,  when  in  imagination  we  transport  ourselves  to  the 
utmost  v^rge  of  the  material  imiverse^  tHkn  when,  we  confine 
our  thou^ts  to  those  regions  of  the.  globe  which  have  been 
explored  by  traveller.  How  unlike  those  general  laws  which 
we  investigate  in  physics,  and  which,  how  far  soever  we  may 
find  them  to  reach,^  may  still,  for  any  thing  .we  are  able  to  disp* 
cover  to  thecontiwy,  be  only  contingent^  local,  and  temporary  1 

It  must  indeed  be  owned,  with  respect  to  the  conclusions 
hitherto  mentioned  on  the  subject  of  space,  that  they  are  ra^ 
ther  of  a  metaphysical  than  of  a  mathematical  nature;  but  they 
are  not,  on  that  account,  the  less  applicable  to  our  purpose ; 
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for  if  the  theory  of  Beddoes  had  any  foundation,  it  would  lead 
U8  to  identify  with  physicd  the  former  of  these  sciences  as  well 
as  the  latter ;  at  least,  all  that  part  of  the  former  which  is  em« 
ployed  about  space,  or  extension, — a  favourite  object  of  meta- 
physical as  well  as  of  mathematical  speculation.  The  truth,  how* 
ever,  is,  that  some  of  our  metaphysical  conclusions  concerning 
space  are  more  nearly  aUied  to  geometrical  theorems  than  we 
mi^t  be  disposed  at  first  to  apprehend ;  being  involved  or  implied 
in  the  most  simple  and  fundamental  propositions  which  occur 
in  £uclid's  Elements.  When  it  is  asserted,  for  example,  that  ^  if 
^'  one  straight  line  falls  on  two  other  straight  lines,  so  as  to  make 
^  the  two  interior  angles  on  the  same  side  together  equal  to  two 
^  right  angles,  these  two  straight  lines,  though  indefinitely  pro- 
^  duced,  wilt  never  meet  ;"*— is  not  the  boundless  immensity  of 
Bpace  tacitly  assumed  as  a  thing  unquestionable  ?   And  is  not 
a  universal  affirmation  made  with  respect  to  a  fact  which  expe- 
rience is  equally  incomp^ent  to  disprove  or  to  confirm  ?  In  like 
manner,  when  it  is  said,  that  ^^  triangles  on  the  same  base,  and 
*^  between  the  same  parallels  are  equal,''  do  we  feel  ourselves 
the  less  ready  to  give  our  assent  to  the  demonstration,  if  it 
should  be  supposed,  that  the  one  triangle  is  confined  within  the 
limits  of  the  paper  before  us,  and  that  the  other,  standing  on 
the  same  base,  has  its  vertex  placed  beyond  the  sphere  of  the 
fixed  stars?   In  various  instances,  wft  ai*e  led,  with  a  force 
equally  imperious^  to  acquiesce  in  conclusions,  which  not  only 
admit  of  no  illustration  or  proof  from  the  perceptions  of  sense, 
but  which,  at  first  sight,  are  apt  to  stagger  and  confound  the  fa^ 
culty  of  imagination.     It  is  sufficient  to  mention,  as  examples  of 
this,  the  relation  between  the  hyperbola  and  its  asymptotes; 
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and  the  still  more  obvious  truth  of  the  infinite  divisibility  of  ex- 
tension. What  analogy  is  there  between  such  propositions  as 
these,  and  that  which  announces,  that  the  mercury  in  the  Tor** 
ricelUan  tube  will  fall,  if  carried  up  to  the  top  of  a  mountain ; 
or  that  the  vibrations  of  a  pendulum  of  a  given  length  will  be 
performed  in  the  same  time,  while  it  remains  in  the  same  lati- 
tude ?  Were  there,  in  reality,  that  analogy  between  mathemati^ 
cal  and  physical  propositions,  which  Beddoes  and  his  follow- 
ers have  fancied,  the  equality  of  the  square  of  the  hypothe* 
nuse  of  a  right  angled  triangle  to  the  squares  described  on  the 
two  other  sides,  and  the  proportion  of  1,  2,  3,  between  the 
cone  and  its  circumscribed  hemisphere  and  cylinder,  mighty 
with  fully  as  great  propriety,  be  considered  in  the  light  of  phy- 
sical phenomena,  as  of  geometrical  theorems :  Nor  would  it  have 
been  at  all  inconsisitent  with  the  logical  unity  of  his  work,  if 
Mr  Leslie  bad  annexed  to  his  Elements  of  Geometry,  a  scho- 
lium concerning  the  final  causes  of  circles  and  of  straight  lines, 
simitar  to  that  which,  with  such  sublime  efiect,  closes  the  Frin- 
cipia  of  Sir  Isaac  Newton  *. 


*  In  the  course  of  my  own  experience,  I  have  met  with  em^  peraoni  of  no  common  m- 
genuity,  who  seemed  seriously  disposed  to  consider  the  truths  of  geometry  very  nearly 
in  this  light.  The  person  I  aUude  to  was  James  Ferguson,  author  of  the  justly  popular 
works  on  Astronomy  and  Mec^^cs.  In  the  year  1768,  he  paid  a  visit  to  Edin- 
burgh, when  I  had  not  only  an  opportunity  of  attending  his  public  course  of  lectures^ 
but  of  frequently  enjoying,  in  private,  the  pleasure  of  his  very  interesting  conversation* 
I  remember  distinctly  to  have  heard  him  say,  that  he  had  more  than  once  attempted  to 
study  the  Elements  of  Euclid ;  but  found  himself  quite  unable  to  enter  into  that  species 
of  rieasoning.  The  second  proposition  of  the  first  book,  he  mentioned  particularly  as  one 
of  his  stumbh'ng-blocks  at  the  very  outset ; — the  circuitous  process  by  which  Euclid  sets 

sibout  an  operation  which  never  could  puxxle,  for  a  single  moment,  any  man  who  hti/i 

e 
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2.  It  yet  remains  for  me  to  say  a  few  words  upon  that  su« 
perposition  of  triangles  which  is  the  ground-work  of  all  our  geo- 
metrical reasonings  concerning  the  relations  which  different 
spaces  bear  to  one  another  in  respect  of  magnitude.  And  here 
I  must  take  the  liberty  to  remark,  in  the  first  place,  that  the 
fact  in  question  has  been  stated  in  terms  much  too  loose  and 
incorrect  for  a  logical  argument.  When  it  is  said,  that  ^^  all  the 
^^  fundamental  theorems  which  relate  to  the  comparison  of  tri- 
angles, derive  their  evidence  from  the  mere  superposition  of 
the  triangles  themselves/'  it  seems  difficult,  or  rather  impos* 
sibleto  annex  to  the  adjective  mere,  an  idea  at  all  different 
from  what  would  be  conveyed,  if  the  word  actiuil  were  to  be 
substituted  in  its  place ;  more  especially,  when  we  attend  to  the 
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seen  a  pair  of  compassesy  appearmg  to  him  altogether  capricious  and  ludicrous.  He 
added,  at  the  same  time,  that  as  there  were  various  geometrical  theorems  of  which  he 
had  daily  occasion  to  make  use,  he  had  satisfied  himself  of  their  truth,  either  by  means 
of  his  compasses  and  scale,  or  by  some  mechanical  contrivances  of  his  own  invention. 
Of  one  of  these  I  have  still  a  perfect  recollection ; — ^his  mechanic^  or  experimental  de- 
monstration of  the  47th  proposition,  of  Euclid's  first  Book,  by  cutting  a  card  so  as  to  af- 
ford an  ocular  proof,  that  the  squares  of  the  two  sides  actually  filled  the  same  space  with 
the  square  of  the  hjrpothenuse. 

To  those  who  reflect  on  the  disadvantages  under  which  Mr  Ferguson  had  la- 
boured in  point  of  education,  and  on  the  early  and  exclusive  hold  fdiich  ezpe^ 
rimental  science  had  taken  of  his  mind,  it  will  hot  perhaps  seem  altogether  unaccount- 
able, that  the  refined  and  scrupulous  logic  of  Euclid  should  have  struck  him  as  tedious, 
and  even  unsatisfactory,  in  comparison  of  that  more  summary  and  palpable  evidence  on 
which  his  judgment  was  accustomed  to  rest.  Considering,  however,  the  great  number 
of  years  which  have  elapsed  since  this  conversation  took  place,  I  should  have  hesitated 
about  recording,  solely  on  my  own  testimony,  a  fact  so  singular  with  respect  to  so  dis- 
tinguished a  man,  if  I  had  not  lately  found,  from  Dr  Hutton's  Mathematical  Dictionary, 
that  he  also  had  heard  from  Mr  Ferguson's  mouth,  the  most  important  of  those  particu- 
lars which  I  have  now  stated ;  and  of  iddch  my  own  recollection  is  probably  the  more 
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assertion  which  immediately  follows,  that  ^^  this  mode  of  proof 
*^  is,  in  reality,  nothing  but  an  ultimate  appeal,  though  of  the 
^  easiest  and  most  familiar  kind,  to  external  observation."  But 
if  this  be,  in  truth,  the  sense  in  which  we  are  to  interpret  the 
statement  quoted  above,  (and  I  cannot  conceive  any  other  in- 
terpretation of  which  it  admits),  it  must  appear  obvious» 
upon  the  slightest  reflection,  that  the  statement  proceeds 
upon  a  total  misapprehension  of  the  principle  of  superpo^ 
sition;  inasmuch  as  it  is  not  to  an  actual  or  mere  superposition, 
but  to  an  imaginary  or  ideal  one,  that  any  appeal  is  ever  made 
by  the  geometer.  Between  these  two  modes  of  proof  the  di& 
ference  is  not  only  wide,  but  radical  and  essential.  The  one 
would,  indeed,  level  geometry  with  physics,  in  point  of  evi- 
dence, by  building  the  whole  of  its  reasonings  on  a  Jadt  ascer- 
tained by  mechanical  measurement :  The  other  is  addressed  to 
the  understanding,  and  to  the  understanding  alone,  and  is  as  ri- 
gorously conclusive  as  it  is  possible  for  demonstration  to  be*. 


•mm 


Inrely  and  circamstantial,  in  coniequeiica  of  the  fery  carij  period  of  nij  life  lAeo  llM]r 

feD  under  my  notice. 

<*  Mr  Ferguson's  general  mathematical  knowledge  (says  Dr  Hutton)  was  little  or 

^  nothing.    Of  algebra,  he  mideistood  little  more  than  the  notation;  and  he  has  often 

**  told  me  he  could  never  demonstrate  (me  pnipositaon  in  Euclid's  Elements;  his  con- 

^  stant  method  bdng  to  satisfy  himsdf,  as  to  the  truth  of  a^y  problem,  with  a  measure- 

*^  ment  by  scale  and  compasses."  (IhOknlt  Maihem&tica!  andPhilo$apkkal  lHaUaimrjii 

Afiidey  Ferguson*/ 

*  The  same  remark  was,  more  than  fiffy  years  9^0^  made  by  D'Alembert,  in  refdy  to 

some  mathematicians  on  "dieContanent,  who,  it  would  appear,  had  then  adopted  a  paradox 

very  nearly  approaching  to  that  whioh  I  am  new  oomhating*  **  Le  prindpe  de  la  super* 

'<  position  n'est  point,  comme  I'cmlpriteDdnpluaieivs  g^oanetres,  une  m^thode  dedteontrer 

**  peu  exacte  et  purement  m^chanique.    La  siqpcipesitioD,  telle  que  les  mathrmaliciens 

^*  la  con9oivent,  ne  consistepas  i  fqpplkpiergrassidrement  une  figure  sur  une  autre,  pour 

<<  juger  par  les  yeux  de  leur  6galit6  ou  de  leur  di£Krence,  comme  un  ouvrier  applique 

1 
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:  'That  the  reasoning  employed  bjr  Eoclid  in  proof  of  the 
fourth  proposition  of  his  first  book  is  completeljr  demomtrativef 
wilL  be  readily  granted  by  those  who  compare  its  different 
steps  with  the  conclusions  to:  which  we  were  formerly  led,  when 
tieating  of  the  nature  of  mathematical  demonstration. .  In  none 
6f :these  steps  is  any  appeal  made  to  facts  resting  on  the  evi- 
dence of  sense,  nor  indeed  to  any  fact$  whatever.  The  con« 
staat  appeal  is  to  thid.  dtfimtum^  of  equality  *.    ^^  Let  the  tii^ 


i*»» 


*'^'mxi  pi4  BUT  une  %ne  pour  la  meiurer ;  ella  consiste  k  imaginer  une  %ure  transpoitte 
<*Hrune  autre^cit  id^iiduisdel^gaUt^aiqppQiifed&certainespar^ 
^  la  coincidence  de  ces  paitiet  entr'eUeSy  et  de  leur  coincidence  la  coincidence  di^ 
^  TCSte :  d'od  ritulte  T^galit^  et  la  similitude  parfiutes  des  figures  entidres,'* 

About  a  century  before  the  time  when  D'Aleinbert  wrote  these  observationSy  a  simi* 
lar  view  of  the  subject  was  taken  by  Dr' Barrow;  a  writer  who^  like  D'Alembert,  added 
to  the  riuU  and  origindi^  of  aa  inrentmrnatheBiaticlan,  the  most.refined,  and,  at  the 
same  time»  the  justest  ideas  concerning  the  theoiy  of  those  intellectual  processes  whidi 
are  subservient  to  mathematical  reasoning.—^'  Unde  meritd  vir  acutissimus  Willebrordus 
**  Snellius  luculentissimum  appellat  geometriae  su^>eOectilis  instrumentum*  banc  ipsam 
''  flfttpiUo#i9>«    Earn  igUmt  in  dtnumtiratioMbMti^  matkemmHcU  qwi  JiutUmati  H  retpmuUt 
^  Mi  mmhmmoat  crattiiutimis  ae  miTvfyfiii  mlijiM  iwUetUef^f  tpiisiimam  ggometria  basm 
^  iai^actare  student ;  ast  imprudenter  et  Jrustra.    Nam  %pmfuo^i¥  geometrae  suam  non 
**  menu  sed  mente  peragunt,  non  oculi  sensu,  sed  animi  judicio  sestimant,    Supponunt 
**  (id  quod  nuDa  manus  praestare,  nullus  sensus  discemere  valet)  accuratam  ec  perfec- 
**  tam  coagroentnm,  ea  elque  supposM  justas  et  logicasdidunt  coasequeatias.    VUd^ 
*•  lus  hie  regulflS}  drdni,  ve)  normae  usu^  nulhis  bracfaiorum  labor,  aut  laterum  con- 
"  tentiOy  rationis  totum  opus,  artificium  et  machinatio  est;  nO  mechanicam  sapiens 
''  MfTufyiAf  exigitur;  nQ,  inquam,  mechanicumy  nisi  quatenus  omnis  magnitude  sit  ali- 
^^  quo  mode  materiae  involutat  sensibus  exposita,  viiibilis  et  palpabilis,  sic  ut  quod  mens 
'*  iatdligi  jubeti  id  manus  qMadaatenus  exequi  possit»  et  contemplationem  praxis  utcun* 
*' qiieocoetur  aBOMiIari..  Quae  tansen imitatio gpometricas  demonstrationis  robur  ac  dig* 
'*  r^*^***"  nedum  non  iofirmat  aut  depiimi^  at-validius  oonstabilit,  et  atollit  altius,"  &c* 
Ledumei  Maikenmtiemf  Lect.  IIL 

*  It  was  before  observed. (see  ihlS8»).  that  EuoUdts  eighth  omM  ^m^gitdad^ 
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'*  angle  ABC  (says  Euclid)  be  applied  to  the  triangle  DBF; 
<^  the  point  A  to  the  point  D,  and  the  straight  line  A  B  to  the 
^  straight  line  D  £ ;  the  point  B  mil  coincide  with  the  point 
'^  £9  because  A  B  is  equal  to  D  E.  And  A  B  coinciding  with 
<<  D  £,  A  C  zsdll  coincide  with  D  F,  because  the  angle  BAC 
^^  is  equal  to  the  angle  E  D  FJ*  A  simUar  remark  will  be  found 
to  apply  to  every  remaining  step  of  the  reasoning ;  and^  there- 
fore, this  reasoning  possesses  the  peculiar  characteristic  which 
distinguishes  mathematical  evidence  from  that  of  all  the  other 
sciences, — that  it  rests  wholly  on  hypotheses  and  definitions^ 
and  in  no  respect  upon  any  statement  of  faetSj  true  or  fitlse. 
The  ideas,  indeed,  of  extension,  of  a  triangle,  and  of  equa- 
lity, presuppose  the  exercise  of  our  senses.  Nay,  the  very 
idea  of  superposition  involves  that  of  motion^  and  conse- 
quently (as  the  parts  of  space  are  immoveable)  of  a  material 
triangle.  But  where  is  there  any  thing  analogous,  in  all  this, 
to  those  sensible  facts^  which  are  the  principles  of  our  reason- 
ing in  physics ;  and  which,  according  as  they  have  been  ac- 
curately or  inaccurately  ascertained,  deteraiine  the  accuracy  or 
inaccuracy  of  our  conclusions?  The  material  triangle  itself, 
as  conceived  by  the  mathematician,  is  the  object,  not  of 
sense,  but  of  intellect.  It  is  not  an  actual  measure^  liable 
to  expansion  or  contraction,  from  the  influence  of  heat  or 
of  cold  ;  nor  does  it  require,  in  the  ideal  use  which  is  made  of 


coincide  tvith  eadk  other  are  equal)  ougfaty  in  point  of  logical  rigour^  to  have  been  stated 
in  the  form  of  a  definition.  In  our  present  argument,  however,  it  is  not  of  material  con- 
sequence whether  this  criticism  be  adopted  or  not.  Whether  we  consider  the  proposi* 
tioi  in  question  in  the  light  of  an  axiom  or  of  a  definition,  it  is  equally  evident^  that  it 
does  not  express  ajact  ascertained  by  obsermtion  or  by  experiment. 
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it  by  the  student,  the  slightest  address  of  hand  or  nicety  of  eye. 
.Even  in  explaining  this  demonstration,  for  the  first  time,  to  a 
pupil,  how  slender  soever  his  capacity  might  be,  I  do  not  be- 
lieve that  any  teacher  ever  thought  of  illustrating  its  meaning 
by  the  actual  application  of  the  one  triangle  to  the  other.  No 
teacher,  at  least,  would  do  so,  who  had  formed  correct  notions 
of  the  nature  of  mathematical  science. 

If  the  justness  of  these  remarks  be  admitted,  the  demonstration 
in  question  must  be  allowed  to  be  as  well  entitled  to  the  name, 
as  any  other  which  the  mathematician  can  produce ;  for  as  our 
conclusions  relative  to  the  propertiies  of  the  circle  (considered 
in  the  light  of  hypothetical  theorems)  are  not  the  less  rigorously 
and  necessarily  true,  that  no  material  circle  may  anywhere  ex- 
ist corresponding  exactly  to  the  definition  of  that  figure,  so  the 
proof  given  by  Euclid  of  the  fourth  proposition,  would  not  be 
the  less  demonstrative,  although  our  senses  were  incomparably 
less  acute  than  they  are,  and  although  no  material  triangle  con- 
tinued of  the  same  magnitude  for  a  single  instant.  Indeed, 
when  we  have  once  acquired  the  ideas  of  equality  and  of  a  com- 
mon measure,  our  mathematical  conclusions  would  not  be  in 
the  least  affected,  if  all  the  bodies  in  the  univei*se  should  vanish 
into  nothing. 

To  many  of  my  readers,  I  am  perfectly  aware,  llic  foregoing 
remarks  will  be  apt  to  appear  tedious  and  supertiuous.  My 
only  apology  for  the  length  to  which  they  have  extended  is, 
my  respect  for  the  talents  and  learning  of  sonic  of  those 
writers  who  have  lent  the  sanction  of  their  authority  to  the 

« 

logical   errors   which  I  have  been   endeavouring  to  correct; 

c  c 
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and  the  obvious  inconsistency  of  these  conclusions  with  the 
doctrine  concerning  llie  characteristics  of.  mathemalical  or  de* « 
monstrative  evidence,  which  it  was  the  ciiief  object  of  this  sec- 
tion to  estabhsh  *• 


*  This  doctrine  is  concisely  and  clearly  stated  by  a  writer  whose  acute  and  origii 
though  very  eccentric  genius,  seldom  fiuls  to  redeem  his  wildest  paradoxes  by  the  new 
lights  which  he  strikes  out  in  defending  them.  "  Demonstratio  est  syllogismus  vel  bjU 
*^  logismorum  series  i  nominum  definitionibus  usque  ad  condusionem  ultimam  deriva- 
*'  ta.**     {Camputatio  sixfe  Logical  cap.  6.) 

It  will  not,  I  trust,  be  inferred,  from  my  having  adopted,  in  the  words  of  HobbeSy 
tfiis  detached  proposition,  that  I  am  disposed  to  sanction  any  one  of  those  conclusiooa 
which  have  been  commonly  supposed  to  be  connected  with  it,  in  the  mind  of  the  author  &— 
I  ULj  supposed^  because  I  am  by  no  means  satisfied,  (notwithstanding  the  loose  and  un- 
guarded manner  in  which  he  has  stated  some  of  his  logical  opinions)  that  justice  haa 
been  done  to  his  views  and  motives  in  this  part  of  his  works.  My  own  notions  on  the 
subject  of  evidence  in  general,  wiU  be  sufficiently  unfolded  in  the  progress  of  my  specu- 
lations. In  the  meantime,  to  prevent  the  possibility  of  any  misapprehension  of  my  mean- 
mg,  I  think  it  proper  onc6  more  to  remark,  that  the  definition  of  Hobbes,  quoted  above, 
16  to  be  understood  (according  to  my  interpretation  of  it)  as  applying  solely  to  the 
word  demonstration  in  pure  mathematics.  The  extension  of  the  same  term  by  Dr 
Clarke  and  others,  to  reasonings  which  have  for  their  object,  not  conditional  or  hypo- 
thetical, but  absolute  truth,  appears  to  me  to  have  been  attended  with  many  serious  in- 
conveniences, which  these  excellent  authors  did  not  foresee.  Of  the  demonstratiom 
with  which  Aristotle  has  attempted  to  fortify  his  syllogistic  rules,  I  shall  afterwards  have 
occasion  to  examine  the  validity. 

The  charge  of  unlimited  scepticism  brought  against  Hobbes,  has,,  in  my  opinion, 
been  occasioned,  partly  by  his  neglecting  to  draw  the  line  between  absolute  and  hypo- 
thetical truth,  and  partly  by  his  applying  the  word  demonstration  to  our  reasonings  in 
other  sciences  as  well  as  in  mathematics.  To  these  causes  may  perhapa  be  added,  the 
offence  which  his  logical  writings  must  have  given  to  the  Realists  of  his  time. 

It  is  not,  however,  to  Realists  alone,  that  the  charge  has  been  confined.  Leibnits 
himself  has  given  some  countenance  to  it,  in  a  dissertation  prefixed  to  a  woric  of  Marius 
Nizolius ;  and  Brucker,  in  referring  to  this  dissertation,  has  aggravated  not  a  little  the 
censure  of  Hobbes,  which  it  seems  to  contain.    <<  Quin  si  illustrem  Leibnitzium  audi- 
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Section  IV. 

Of  our  Reasonb^s  concerning  Probable  or  Contingent  Truths. 

I. 

Narrow  Field  of  Demonstrative  Evidence.*— Of  Demonstrative 
Fmdencej  when  combined  with  that  o/*  Sense,  as  in  Practical 
Geometry ;  and  with  those  (f  Sense  and  of  Inductio  N^o^m 
the  Mechanical  Philosophy. — Remarks  on  a  Fundamental 
Law  of  Beliefs  involved  in  all  our  Reasonings  concerning  Con- 
tingent Truths. 

If  the  account  which  has  been  given  of  the  nature  of  de- 
monstrative evidence  be  admitt^  the  province  over  which  it 
extends  must  be  limited  almost  entirely  to  the  objects  of  pure 
mathematics.  A  science  perfectly  analogous  to  this,  m  pomt  of 
evidence,  may  indeed  be  conceived  (as  I  have  already  remarked) 
to  consist  of  a  series  of  propositions  relating  to  moral,  to  poli« 
tical,  or  to  physical  subjects ;  but  as  it  could  answer  no  other 
purpose  than  to  display  the  ingenuity  of  the  inventor,  hardly 
any  thing  of  the  kind  has  been  hitherto  attempted.  The  only 
exception  which  I  can  think  of,  occurs  in  the  speculations  for* 
merly  mentioned  under  the  title  of  theoretical  mechanics. 


"  mu8,  Hobbesius  quoque  inter  nominales  referendus  est,  earn  ob  causam,  quod  ipso 
Oecamo  nominaUor^  rerum  veritatem  dicat  in  nominibus  consistere,  ac,  quod  raajus  est, 
pendere  ab  arbitrio  bumaBO."    Histor.  PhUoioph.  dc  Ideisp  p.  209.  Augusts  Viiide> 

licorum,  1723% 


u 
It 
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But,  if  the  field  of  nmlhematieal  denionstralion  be  limited 
entirely  to  hypothetical  or  conditional  truths,  whence  (it  may 
be  asked)  arises  the  extensive  and  the  various  utility  of  mathe- 
matical knowledge,  in  our  physical  researches,  and  in  the  arts 
of  life  P  The  answer,  I  apprehend,  is  to  be  found  in  certain 
peculiarities  of  those  objects  to  which  the  suppositions  of  the 
mathematician  are  confined ;  in  consequence  of  which  pecu- 
liarities, real  combinations  of  circumstances  may  fall  under  the 
examination  of  our  senses,  approximating  far  more  nearly  to 
what  his  definitions  describe,  than  is  to  be  expected  in  any 
other  theoretical  process  of  the  human  mind.  Hence  a  corre- 
sponding coincidence  between  his  abstract  conclusions, and  those 
facts  in  practical  geometry  and  in  physics  which  they  help  him 
to  ascertain. 

iFor  the  more  complete  ilhistration  of  this  subject,  it  may  be 
observed,  ia  the  first  place,  that  although  the  peculiar  force  of 
that  reasoning  which  is  properly  called  mathematicaif  depends 
on  the  circumstance  of  its  principles  beiog  hypothetical  yet  if, 
in  any  instance,  the  supposition  could  be  ascertaioed  ^  actu- 
ally existing,  the  conclusion  might,  with  the  very  same  certain- 
ty, be  applied.  If  I  were  satisfied v  for  example,  that  in  a  par* 
ticular  circle  drawn  on  paper^  all  the  radii  were  exactly  eciual, 
every  property  which  Euclid  has  demonstrated  of  that  curve 
might  be  confidently  affirmed  to  belong  to  this  diagram.  As 
the  thing,  however,  here  supposed,  is  rendered  impossible  by 
the  imperfection  of  our  senses,  the  truths  of  geometry  can  ne- 
ver, in  their  practical  applications,  possess  demonstrative  evi- 
dence ;  but  only  that  kind  of  evidence  which  our  organs  of  per- 
ception enable  us  to  obtain. 
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But  although,  in  the  practical  applications  of  mathematics, 
the  evidence  of  our  conclusions  differs  essentially  from  that  which 
belongs  to  the  truths  investigatied  in  the  theory,  it  does  not 
therefore  follow,  that  these  conclusions  are  the  less  important. 
In  proportion  to  the  accuracy  of  our  data  will  be  that  of  all 
our  subsequent  deductions ;  and  it  fortunately  happens,  that 
the  same  imperfections  of  sense  which  limit  what  is  physically 
attainable  in  the  former,  limit  also,  to  the  very  same  extent, 
what  is  practically  useful  in  the  latter.  The  astonishing  pre- 
cision which  the  mechanical  ingenuity  of  modern  times  has 
given  to  mathematical  instruments,  has,  in  fact,  communicated 
a  nicety  to  the  results  of  practical  geometry,  beyond  the  ordi- 
nary demands  of  human  life,  and  far  beyond  the  most  sanguine 
anticipations  of  our  forefathers  *• 


^  See  a  very  interesting  and  able  article^  in  the  fiflh  volume  of  the  Edinburgh  Re- 
view, on  Colonel  Mudge's  account  of  the  operations  carried  on  for  accomplishing  a  tri- 
gonometrical survey  of  England  and  Wales.  I  cannot  deny  myself  the  pleasure  of  quot- 
ing a  few  sentences* 

<*  In  two  distances  that  were  deduced  from  sets  of  triangles,  the  one  measured  by 
**  General  Roy  in  1787,  the  other  by  Major  Mudge  in  1794,  one  of  24.133  miles,  and 
**  the  other  of  38.688,  the  two  measures  agree  within  a  foot  as  to  the  first  distance,  and 
^^16  inches  as  to  the  second.  Such  an  agreement,  where  the  observers  and  the  instru- 
^*  ments  were  both  different,  where  the  lines  measured  were  of  such  extent,  and  dedu* 
**  ced  from  such  a  variety  of  data^  is  probably  without  any  other  example.  Coinciden- 
"  ces  of  this  sort  are  frequent  in  the  trigonometrical  survey,  and  prove  how  much  more 
«  good  instruments,  used  by  skilful  and  attentive  observers,  are  capable  of  pertbrmingy 
**  than  the  most  sanguine  theorist  could  have  ever  ventured  to  foretel.— 

*<  It  is  curious  to  compare  the  early  essays  of  practical  geometry  with  the  perfection 
**  to  which  its  operations  have  now  reached,  and  to  consider  that,  while  the  artist  had 
<'  made  so  little  progress,  the  theorist  had  readied  many  of  the  sublimest  heights  oi'  ma* 
"  thematical  speculation  ;  that  the  latter  had  found  out  the  area  of  the  circle,  and  cal* 
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This  remarkable,  and  indeed  singular  coincidence  of  propo- 
sitions purely  hypothetical,  with  facts  which  fall  under  the  ex- 
amination of  our  senses,  is  owing,  as  I  already  hinted,  to  the 
peculiar  nature  of  the  objects  about  which  mathematics  is  con- 
versant ;  and  to  the  opportunity  which  we  have  (in  consequence 
of  that  mensurahility  *  which  belongs  to' all  of  them)  of  adjust- 
ing, with  a  degree  of  accuracy  approximating  nearly  to  the 
truth,  the  data  from  which  we  are  to  reason  in  our  practical 
operations,  to  those  which  are  assumed  in  our  theory.  The 
only  affections  of  matter  which  these  objects  comprehend  are 
extension  and  figure ;  affections  which  matter  possesses  in  com- 
mon with  space,  and  which  may  therefore  be  separated  in  fact, 
as  well  as  abstracted  in  thought,  from  all  its  other  sensible 
qualities.  In  examining,  accordingly,  the  relations  of  quan^ 
tity  connected  with  these  affections,  we  are  not  liable  to  be  dis- 
turbed by  those  physical  accidents^  which,  in  the  other  applica- 
tions of  mathematical  science,  necessarily  render  the  result, 
more  or  less,  at  variance  with  the  theory.  In  measuring  the 
height  of  a  mountain,  or  in  the  survey  of  a  country,  if  we  are  at 
due  pains  in  ascertaining  our  data,  and  if  we  reason  from  them 
vnth  mathematical  strictness,  the  result  may  be  depended  on 
as  accurate  within  very  narrow  limits ;  and  as  there  is  nothing 
but  the  incorrectness  of  our  data  by  which  the  result  can  be 


<'  ciliated  its  circumference  to  more  than  a  hundred  places  of  decimals,  when  the  fbr- 
^*  mer  could  hardly  divide  an  arch  into  minutes  of  a  degree ;  and  that  many  exoeUent 
**  treatises  had  been  written  on  the  properties  of  curve  lines,  before  a  straight  line  of 
^'  considerable  length  had  ever  been  carefully  drawn,  or  exactly  measured  on  the  fur- 
^*  face  of  the  earth." 
^  JSee  note  (G.) 


^    ] 
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vitiated,  the  limits  of  possible  error  may  themselves  be  as- 
signed. But,  in  the  simplest  apphcations  of  mathematics  to 
mechanics  or  to  physics,  the  abstractions  which  are  necessary 
in  the  theory,  must  always  leave  out  circumstances  wliich  are 
essentially  connected  with  the  effect.  In  demonstrating,  for 
example,  the  property  of  the  lever,  we  abstract  entirely  from 
its  own  weight,  and  consider  it  as  an  inflexible  mathematical 
line ;— suppositions  with  which  the  fact  cannot  possibly  corre- 
spond ;  and  for  which,  of  course,  allowances  (which  nothing  but 
physical  experience  can  enable  us  to  judge  of,)  must  be  made 
in  practice  *. 

Next  to  practical  geometry^  properly  so  called,  one  of  the 
easiest  applications  of  mathematical  theory  occurs  in  those 
branches  of  optics  which  are  distinguished  by  the  name  of 
catoptrics  and  dioptrics.  In  these,  the  physical  principles 
from  which  we  reason  are  few  and  precisely  definite,  and  the 
rest  of  the  process  is  as  purely  geometrical  as  the  Elements 
of  Euclid.. 

In  that  part  of  astronomy,  too,  which  relates  solely  to  the 
phenomena,  without  any  consideration  of  physical  causes,  our 
reasonings  are  purely  geometrical.  The  data  mdeed  on  which 
we  proceed  nmst  have  been  previously  ascertained  by  observa- 
tion ;  but  the  inferences  we  draw  from  these  are  connected 
with  them  by  mathematical  demonstration,  and  are  accessible 
to  all  who  are  acquainted  with  the  theory  of  spherics. 

•  See  Note  (H.) 
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Id  phyneal  anirmomy,  the  law  of  grarHatioa  becomes  abo  a 
principle  or  </aliim  in  our  reawnings ;  but  as  in  the  cdestial  phe- 
nomena, it  »  d»engaged  from  the  effects  of  the  various  other 
cai»ei  which  are  combined  with  it  near  the  sorfiEice  of  our  pla* 
not,  this  branch  of  physics,  as  it  is  of  all  the  most  sublime  and 
c:^imprehcnHivc  in  its  objects,  so  it  seems,  in  a  greater  degree 
than  any  other,  to  open  a  fair  and  advantageous  field  for  ma- 
thematical ingenuity. 

In  the  instances  which  have  been  last  mentioned,  the  evidence 
of  our  conclusions  resolves  ultimately  not  only  into  that  of  sense, 
but  into  another  law  of  belief  formerly  mentioned ;  that  which 
leads  us  to  expect  the  continuance,  in  future,  of  the  established 
order  of  physical  phenomena.  A  very  striking  illustration  of 
this  presents  itself  in  the  computations  of  the  astronomer ;  on 
tiic  faith  of  which  he  predicts,  with  the  most  perfect  assurance, 
many  amturies  before  they  happen,  the  appearances  which  the 
heavenly  bodies  are  to  exhibit.  The  same  fact  is  assumed  in  all 
our  conclusions  in  natural  philosophy ;  and  something  extreme- 
ly analogous  to  it  in  all  our  conclusions  concerning  human  af- 
fairs, 'iliey  relate,  in  both  cases,  not  to  necessary  connections, 
but  to  probable  or  c(nitingent  events ;  of  which  (how  confidently 
soevcM-  wc  may  expect  them  to  take  place),  the  failure  is  by  no 
means  perceived  to  be  impossible.  Such  conclusions,  there- 
lore*,  difler  essentially  from  those  to  which  we  are  led  by  the  de- 
monstrations of  pure  mathematics,  which  not  only  command 
our  assent  lo  the  theorems  they  establish,  but  satisfy  us  that 
I  ho  contrary  suppositions  are  absurd. 
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These  examples  may  suffice  to  convey  a  general 
of  the  distinction  between  demonstrative  and  probable  evi* 
dence  ;  and  I  purposdy  borrowed  them  from  sciences  where 
the  two  are  brought  into  immediate  contrast  with  each  othefi 
and  where  the  authority  of  both  has  hitherto  been  equally  un- 
disputed. 

Before  prosecuting  any  farther  the  subject  of  probable 
evidence,  some  attention  seems  to  be  due,  in  the  first  place,  to 
the  grounds  of  that  fundamental  supposition  on  which  it  pro- 
ceeds,— the  stability  of  the  order  of  nature.  Of  this  impor- 
tant subject,  accordingly,  I  propose  to  treat  at  some  length. 


IL 


ContimuUion  of  the  Subject. — Of  that  Permanence  or  SiabiUty  in 
the  Order  of  Nature^  which  is  presupposed  in  our  Reasonings 
concerning  Contingent  Truths. 

m 

I  HAVE  already  taken  notice  of  a  remari^able  principle  of  the 
mind,  (whetiier  coeval  with  the  first  exercise  of  its  powers,  or  the 
gradual  result  of  habit,  it  is  not  at  present  material  to  inquire), 
in  consequence  of  which,  we  are  irresistibly  led  to  apply  to  fii* 
ture  events,  the  results  of  our  past  experience.  In  again  resum- 
ing the  subject,  I  do  not  mean  to  add  any  thing  to  what  was 
then  stated  concerning  the  origin  or  the  nature  of  this  principle ; 
but  shall  confine  myself  to  a  few  reflections  on  that  established 

order  in  the  succession  of  events,  which  it  unconsciously  assumes 

Dd 
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as  a  fact ;  and  which,  if  it  were  not  reaU  woold  render  hnman 
life  a  continued  series  of  errora  and  disappointments.  In  anj 
incidental  rema^  that  maj  occur  on  the  principle  itself^  1  shall 
consider  its  existence  as  a  thing  uniirersalljr  acknowledged,  and 
diall  direct  my  attention  chiefly  to  its  practical  effects  ;•— effedi 
which  will  be  found  to  extend  equally  to  the  theories  of  the 
learned,  and  to  the  prejudices  of  the  vulgar.  The  question  with 
regard  to  its  or^gvi  ia^  in  truth,  a  problem  of  mere  curiosity ;  for 
<tf  itsaictUfil'iinAueicei  on  our  belief,  and  on.  our  conduct)^, no 
doubts  ha^ebeenf  suggested  by  the  mosb  sceptical  writers.^    . 

Before  tntmmgi  however,  upon  she  following  aigumenty  it  m^j 
not  be  superfluous  to  observe,  with  respect  to  this  expectation, 
that,  in  whatever  manner  it  at  first  arises,  it  cannot  fail  to 
be  mightily  confirmed  and  strengthened  by  habits  of  scientific 
research ;  the  tendency  of  which  is  to  familiarize  us  more  and 
more  with  the  simpKcity  and  ttie  umformity  of  physicid  laws^ti^ 
gradually  reconciling  with  them^  as  our  knowledge  extend8,.Ui08e 
phenomena  which  we  had  previously  been  xlisposed  1x>  consider 
in  the  light  of  exceptions.  It  is  thus  that,  when  due  allowances 
^e  made  for  the  different  circumstances  of  the  two  events,  the 
asbentof  smoke*  appears  to  be  no*  less  a  proof  of  the  JmrioS^pnh 
vitaitk«  %hate  th6  fall  of  'a;stone4<  This,  flanplificaitioii  and;.geh 
meralLKation  of  the  laws  of  nature  is  one  of  the<greatesi  pkasuKS 
which  philosi^hy  yields ; '  and  the  growii^t  oonfidcace*  with 
whick  k  is  anticipated^^  forms  one  o^^the  chief  inp^ntiveB  tth  |ifai- 
kfsophical  pursuitsi^  •  FcNfi^ieizpeiimenlst  perhaps  in  •phjrskra^^ 
fevdf  more  exquisite '  dtliglk  to  «he  nbvieciicr  tbniw>a  okronger 
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light  6a  the  nature  and  object  of  that  sciencet  than  when  he 
seest  for  the  first  time*  the  guinea  and  the  feather  drop  together 
in  the  exhausted  receiver. 

In  the  language  of  modem  science,  the  established  order  in 
the  sucGesmon  of  physical  events  is  commonly  referred  (by  a 
sort'  of  figure  or  metaphor)  to  the  general  laws  of  nature.    It  is 
a  mode  of  speaking  extremely  convenient  from  its  conciseness, 
bat  is  apt  to  suggest  to  the  fancy  a  groundless,  and  indeed  ab- 
surd analogy  between  the  material  and  the  moral  worlds.    As 
the  order  of  society  results  from  the  laws  prescribed  by  the 
legblator,  so  the  order  of  the  universe  is  conceived  to  re* 
suit  from  certain  laws  established  by  the  Deity.   Thus,  it  is  cus- 
tomary to  say,  that  the  fall  of  heavy  bodies  towards  the  earth's 
surface,  the  ebbing  and  flowing  of  the  sea,  and  the  motions  of 
the  planets  in  their  orbits,  are  consequences  of  the  law  of  gravi« 
tation.     But  although,  in  one  sense,  this  may  be  abundantly  ac- 
curate, it  ought  always  to  be  kept  in  view,  that  it  is  not  a  lite- 
ral hut  a  metaphorical  statement  of  the  truth ;  a  statem^it  some- 
what analogous  to  that  poetical  expression  in  the  sacred  writ- 
ings, in  which  God  is  said  ^*  to.  have  given  his  decree  to  the 
^  seas,  that  they  should  not  pass  his  commandment/'    In  those 
political  associations  firom  which  the  metaphor  is  borrowed,  the 
laws  are  addressed  to  rational  and  voluntary  agents,  who  are 
able  to  comprehend  their  meaning,  and  to  regulate  their  con- 
duct accordingly  ;  whereas,  in  the  material  universe,  the  sub- 
jects of  our  observation  are  understood  by  all  men  to  be  uncon- 
scious and  passive,  (that  is,  are  understood  to  be  unchangeable 
in  their  state,  without  the  influence  of  some  foreign  and  external 
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force)  and  consequently  the  order  so  admirably  maintained, 
amidst  all  the  various  changes  which  they  actually  undei^  not 
only  implies  intelUgence  in  its  first  conception,  but  implies,  in 
its  continued  existence,  the  "incessant  agency  of  pomer^  exe- 
cuting the  purposes  of  wise  design.  If  the  word  law^  there- 
fore,  be,  in  such  instances,  literally  interpreted,  it  must  mean 
a  imiform  mode  of  operation,  prescribed  by  the  Deity  to  him- 
self;  and  it  has  accordingly  been  explained  in  this  sense  by 
some  of  our  best  philosophical  writers,  particularly  by  Dr 
Clarke  *•  In  employing,  however,  the  word  with  an  exclusive 
reference  to  experimental  philosophy,  it  is  more  correctly  logical 
to  consider  it  as  merely  a  statement  of  some  general  fact  with 
respect  to  the  order  of  nature ; — a  fact  which  has  been  found  to 
hold  uniformly  in  our  past  experience,  and  on  the  continuance 
of  which,  in  future,  the  constitution  of  our  mind  determines  us 
confidently  to  rely. 


Afler  what  has  been  already  said,  it  is  hardly  necessary 
to  take  notice  of  the  absurdity  of  that  opinion,  or  rather  of 
that  mode  of  speaking,  which  seems  to  refer  the  order  of  the 
universe  to  general  laws  operating  as  efficient  causes.  Absurd, 
however,  as  it  is,  there  is  reason  to  suspect,  that  it  has,  with 
many,  had  the  effect  of  keeping  the  Deity  out  of  view,  while 


•  So  likewise  Halley,  in  his  Latin  verses  prefixed  to  Newton's  Prindpia  t 

«  En  tibi  Donna  poli«  tt  div»  libmnini  molit, 

**  Compntiit  en  Jovis ;  et  fnoty  iwm  prbmrdiM  nrum 

^  PmignHt  owmifmem  Ugu  tMmre  Grettor 
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they  were  studying  his  works.    To  an  incautious  use  of  the 
same  very  equivocal  phrase,  may  be  traced  the  bewildering  ob- 
scurity in  the  speculations  of  some  eminent  French  writers^  con- 
cerning its  metaphysical  import.    Even  the  great  Montes- 
quieuy  in  the  very  first  chapter  of  his  principal  work,  has  lost 
himself  in  a  fruitless  attempt  to  explain  its  meaning,  when, 
by  a  simple  statement  of  the  essential  distinction  between 
its  literal  and  its  metaphorical  acceptations,  he  might  have 
at  once  cleared  up  the  mystery.    After  telling  us  that  '*  laws, 
^  in  their  most  extensive  signification,  are  the  necessary  re* 
^  lations    (les  rapports  nScessaires)  which  arise  firom  the  nar 
*'  ture  of  things,  and  that,  in  this  sense,  M  beings  have  their 
^*  laws ; — ^that  the  Deity  has  his  laws ;  the  material  world  its 
^  laws ;  intelligences  superior  to  man  their  laws ;  the  brutes 
••  their  laws ;  man  his  laws ;'' — ^he  proceeds  to  remark,  "  That 
'^  the  moral  world  is  far  from  being  so  well  governed  as  the 
'^  material ;  for  the  former,  although  it  has  its  laws,  which  are 
^  invariable,  does  not  observe  these  laws  so  constantly  as^  the 
••  latter/'    It  is  evident  that  this  remark  derives  whatever  plan*- 
sibiUty  il  possesses  firom  a  play  upon  words ;  firom  confound* 
ing  moral  laws  with  physical ;  or,  in  plainer  terms,  firom  con* 
founding  laws  which  are  addressed  by  a  legislator  to  intelligent 
beings,  with  those  general  conclusions  concerning  the  establish- 
ed order  of  the  universe,  to  which,  when  legitimately  inferred 
from  an  induction  sufficiently  extensive,  philosophers  have  m^ 
taphorically  applied  the  title  of  Laws  of  Nature.    In  the  one 
case,  the  conformity  of  the  law  with  the  nature  of  things,  does 
not  at  all  depend  on  its  being  observed  or  not,  but  on  the  rea- 
sonableness and  moral  obligation  of  the  law.    In  the  other  case, 
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the  very  definition  of  the  word  law  supposes  that  it  applies 
nniversally ;  insomuch  that,  it  it  failed  in  one  single  instance^ 
it  would  cease  to  be  a  law.  It  is,  therefore,  a  mere  quibble  to 
say,  that  the  laws  of  the  material  world  are  btiter  obs^ved  than 
those  of  the  moral ;  the  meaning  of  the  word  law^  in  the  two 
cases  to  which  it  is  here  applied,  being  so  totally  different,  astp 
render  the  comparison  or  contrast,  in  the  statement  of  which  it  is 
involved,  altogether  illusory  and  sophistical.  Indeed,  nothing 
more  is  necessary  to  strip  the  proposition  of  every  sembhmtie 
of  plausibility,  but  an  attention  to  this  verbal  ambiguity  *• 

This  metaphorical  employment  of  the  word  law^  to  express 
a  general  fact,  although  it  does  not  appear  to  have  been  adc^t- 
ed  in  the  technical  phraseology  of  ancient  philosophy,  is  not 
unusual  among  the  classical  writers,  when  speaking  of  those 
physical  arrangements,  whether  on  the  earth  or  in  the  heavens, 
which  continue  to  exhibit  the  same  appearance  firom  age  to 
age. 

^^  Hie  segetes,  illic  veniunt  fdicius  uv» : 
<'  Arborei  fetus  alibii  atque  injussa  wescunt 


^  I  do  not  recollect  any  ingtanoe  in  the  writings  of  Montesquieu,  when  be  has  raa* 
soned  more  vaguely  than  in  this  duster ;  and  yet  I  am  inclined  to  belieyd,  that  Cbv 
chapters  in  the  Spirit  of  Latos  have  been  more  admired.  ^^  Montesquieu  (sajfs  i 
**  IVench  writer)  paroissoit  i,  Thomas  le  premier  des  torivainSy  poor  la  force  et  I'^lendiis 
**  des  idtot,  pour  la  multitude^  la  profondeur,  la  nouveaut^  des  ra^iorts,  Bcsl  iBcraj- 
**  able  (disoit-il)  tout  ce  que  Montesquieu  a  fiut  apper9evoir  dans  ce  mot  si  oouit^  le 
"  motLoi."     {Nouveau  Diction,  Historique^  Art.  Thomatm    Lyon,  1804f.) 

For  some  important  remarks  on  the  distinction  between  moral  and  physical  lawsi  see 
Dr  Ferguson's  Institutes  of  Moral  Philosophyi  last  edit. 
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**  Oramina.    Nonne  vides^  croceos  ut  Taudus  odorei) 
**  India  mittit  ebur,  mollefl  sua  thura  Sabaei  i 
**  At  Chalybes  nudi  ferrum,  virosaque  Pontus 
^  Castorea,  FilJadum  palmas  Epiros  equarum  i 
'^  Contiirao  has  &^ef »  ael«niaque  foedera  certis 
<«  Inq^oMiit  naliisa  locis  *•** 


•      ft 

« 


The  same  metaphor  occurs  in  another  passage  of  die  Geor* 
gic^i.  where  the  poet  describes  the  regularil^  which  is  exhibit-^ 
ied  in  the  eeoDpmy .  of  the  bees : 

r 
.1  ■  »       .  .  i        .  ■       ■ ; 

'^  Soke  commimes  iuitos»  consortia  tecta 

!  '    ■  ' '       ■         ■  '      ' 

^  Urbis  habent,  magnisque  agitant  sub  legiius  wnxm  f  •** 

The  following  lines  from  Ovid's  account  of  the  Pythagorean 
philosophy,  are  still  more  in  point : 

.r  ■■ 
**  £t  renim  causas^  et  quid.natura  docebat ; 

^*  Quid  DeuB :  Unde  nives :  que  fuhokiis  esset  onigot 

**  Jupiter,  an  Tenti,  discussa  hube  tonaroit  t  / 

"  Quid  quateret  terras,  qu&  sidera  l^e  mearent, 

*'  Et  quodcunque  latet  %.** 

■ •  •■'■?' 

I  have  quoted  these  different  passage^  from  ancient  authors, 
chiefly  as  an  illustration  of  die  strength  and  of  the  similarity 
of  the  impression  which  the  order '  of  nature  has  made  on  the 


♦  Virg.  I.  Georg.  6(lr  ..    f  Gwig.jy,  16S. 

1  Ovid,  Met.  XV.  68,.         ,     .       „  ,  . 

I  shall^onlj  add:  to.,  tbes^  ofko^pfm,  tjbe  eD%f)fP  pf  l^iH>^  Pp  ^  instrament  said 
lo^beii^yepted  by.  ^^hiniertes  for  r^)r^ntjpg.  the  moyementy  of  the  heavenly  bodies, 
in  whicb  various  q^prcfjiiOifB  pWiE  ^oipcidaig  rgn^d^  w^  li^o  s^OBe  itf* th«,fin;^- 

■  *  • 

iDg  observations  • 
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minds  of  reflecting  men,  in  all  ages  of  the  world.  Nor  is  this 
wonderful ;  for,  were  things  differently  constituted,  it  would  be 
impossible  for  man  to  derive  benefit  from  experience ;  and  the 
powers  of  observation  and  memory  would  be  subservient  only 
to  the  gratification  of  an  idle  curiosity.  In  consequence  of 
those  uniform  laws  by  which  the  succession  of  events  is  actu* 
ally  regulated)  every  fact  collected  with  respect  to  the  piist  is 
a  foundation  of  sagacity  and  of  skill  with  respect  to  the  future; 
and,  in  truth,  it  is  chiefly  this  application  of  experience  to  isuiti- 
cipate  what  is  yet  to  happen,  which  forms  the  intellectual  su« 
periority  of  one  individual  above  another.    The  remark  holds 


**  Jupiter  Id  pvf9  cfln  ccfcftt  Ktlim  vitro 

**  Kirit,  et  ad  tnpeitM  talia  dicta  dedit. 
*^  Hoccme  laorUdis  prograMa poteotia  oane; 

^  Jam  meas  in  fiagili  laditnr  orbe  labor* 
**  Jurm  P^H^  reruwtfueJUgm^  kgnpu  Pwiaw 

*^  Ecee  SyracuMUi  tnu»talit  arte  mmz* 
^  Inclom  variii  fiuanlatnr  ipWtat  aitrigy 

<*  Et  viTimi  certis  motibiii  orget  opoi, 
^  Percnrrit  propriom  mentitas  dgnifer  annoBi, 

^  Et  wiolata  novo  Cjnllaa  aaeoie  rediU 
«  Janu|ae  taom  volTeiM  andaz  tndoitria  mondoa 

*  Gandety  et  hmnaaa  (lydera  mciite  regit 
4  Quid  fideoiflioottM  toiitraSataMgeaairor? 

**  JEoMila  oatiifK  parra  repnia  inaoai.'* 

_In  the  prqpesB  of  philoeophical  refinement  at  Rome,  this  metaphorical  TT^^^'tfaa 
•f  the  wordiato  seems  to  have  been  attended  with  the  same  consequences  which  (as 
I  already  observed)  have  resulted  from  an  incautious  use  of  it  among  some  philoao* 
phers  of  modern  Europe.  Pliny  tells  us,  that,  in  his  time,  these  iDonsequencea  extend- 
ed both  to  the  lettered,  and  to  the  unlettered  multitude.  **  Firs  alia  astro  sno  eventos 
**  assignat,  et  tuucendi  legpnu  ;  semelque  b  omnes  futures  unquam'DeodecreCam,  hi  ra- 
<<  liquum  vero  otiom  datum.  Sedefe  ccpit  sententia  hcc,  pariterque  H  erwiikm  mJgti$ 
''  €i  rude  in  earn  cursu  Tadit."    (/Vtm  Nat.  Hist*  lib.  iL) 
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equally  in  all  the  various  pursuits  of  mankind,  whether  specu- 
lative or  active.  As  ati  astronomer  is  able,  by  reasonings 
founded  on  past  observations,  to  predict  those  phenomena  of 
the  heavens  which  astonish  or  terrify  the  savage ; — as  the  che» 
mist,  from  his  previous  familiarity  with  the  changes  operated 
upon  bodies  by  heat  or  by  mixture,  can  predict  the  result  of  in- 
numerable experiments,  which  to  others  furnish  only  matter  of 
amusement  and  wonder ; — so  a  studious  observer  of  human  af« 
fairs  acquires  a  prophetic  foresight  (still  more  incompreh^isible 
to  the  multitude)  with  respect  to  the  future  fortunes  of  man* 
kind ; — a  foresight  which,  if  it  does  not  reach,  like  our  anticipa- 
tions in  physical  science,  to  particular  and  definite  events,  amp- 
ly compensates  for  what  it  wants  in  precision,  by  the  extent 
and  variety  of  the  prospects  which  it  opens.  It  is  from  this 
apprehended  analogy  between  the  future  and  the  past,  that  his- 
torical knowledge  derives  the  whole  of  its  value ;  and  were  the 
analogy  completely  to  fail,  the  records  of  former  ages  would, 
in  point  of  utility,  rank  with  the  fictions  of  poetry.  Nor  is  the 
case  different  in  the  business  of  common  life.  Upon  what 
does  the  success  of  men  in  their  private  concerns  so  essentially 
depend  as  on  their  own  prudence  ;  and  what  else  does  this  word 
mean,  than  a  wise  regard,  in  every  step  of  their  conduct,  to  the 
lessons  which  experience  has  taught  them  *  ? 

The  departments  of  the  universe  in  which  we  have  an  op- 
portunity of  seeing  this  regular  order  displayed,  are  the  three 


*  **  Prudentiam  quodammodo  esse  divinationem.'*    Com,  Nep.  in  vita  Aitici. 

£  e 
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following:  1.  The  phenomena  of  inanimate  matter;  8.  The 
phenomena  of  the  lower  animals ;  and^  3»  The  phenomena  ex- 
hibited by  the  human  race. 

1.  On  the  first  of  these  heads,  I  have  only  to  repeat  what  was 
before  remarked.  That,  in  all  the  phenomena  of  the  material 
world,  the  uniformity  in  the  order  of  events  is  conceived  by  iis 
to  be  complete  and  infallible ;  insomuch  that,  to  be  assured  of 
the  same  result  upon  a  repetition  of  the  same  experiment,  we  re- 
quire only  to  be  satisfied,  that  both  have  been  made  in  circum- 
stances precisely  similar.  A  single  experiment,  accordingly, 
if  conducted  with  due  attention,  is  considered,  by  the  most  cau- 
tious inquirers,  as  suflScient  to  establish  a  general  physical  fact; 
and  if,  on  any  occasion,  it  should  be  repeated  a  second  time, 
for  the  sake  of  greater  certainty  in  the  conclusion,  it  is  merely 
with  a  view  of  guarding  against  the  eflects  of  the  accidental 
concomitants  which  may  have  escaped  notice,  when  the  first 
result  was  obtained* 

2.  The  case  is  nearly  similar  in  the  phenomena  exhibited  by 
the  brutes ;  the  various  tribes  of  which  furnish  a  subject  of  ex- 
amination so  steady,  that  the  remarks  made  on  a  few  indivi- 
duals may  be  extended,  with  little  risk  of  error,  to  the  whole  spe- 
cies. To  this  uniformity  in  their  instincts  it  is  owing,  that  man 
can  so  easily  maintain  his  empire  over  them,  and  employ  them  as 
agents  or  instruments  for  accomplishing  his  purposes;  advantages 
which  would  be  wholly  lost  to  him,  if  the  operations  of  instinct 
were  as  much  diversified  as  those  of  human  reason.  Here  there- 
Jbre  we  may  plainly  trace  a  purpose  or  design,  perfectly  analo- 
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gous  to  that  already  remarked,  with  respect  to  the  laws  which  re- 
gulate the  material  world ;  and  the  difference,  in  point  of  exact 
uniformity,  which  distinguishes  the  two  classes  of  events,  obvious- 
ly arises  from  a  certain  lalilude  of  action,  which  enables  the 
brutes  to  accommodate  themselves,  in  some  measure,  to  their  ac- 
cidental situations ; — ^rendering  them,  in  consequence  of  this 
power  of  accommodation,  incomparably  mor^  serviceable  to 
our  race  than  they  would  have  been,  if  altogether  subjected,  like 
mere  matter,  to  the  influence  of  regular  and  assignable  causes. 
It  is,  moreover,  extremely  worthy  of  observation,  conceming 
these  two  departments  of  the  universe,  that  the  uniformity  in 
the  phenomena  of  the  latter  presupposes  a  corresponding  regu- 
larity in  the  phenomena  of  the  former ;  insomuch  that,  if  the 
established  order  of  the  material  worid  were  to  be  essentially 
disturbed  (the  instincts  of  the  brutes  remaining  the  same)  sA 
their  various  tribes  would  inevitably  perish.  The  uniformity  of 
animal  instinct,  therefore,  bears  a  reference  to  the  -constancy 
and  immutability  of  physical  lawg,  not  less  manifest,  than  that 
of  the  fin  of  the  fish  to  the  properties  of  the  water,  or  of  tlje 

wing  of  the  bird  to  those  of  the  atmosphere. 

«■ 

3.  When  firom  the  phenomena  of  inanimate  matter  and  those 
of  the  lower  animals,  we  turn  our  attention  to  the  history  of 
our  own  species,  innumerable  lessons  present  themselves  for  the 
instruction  of  all  who  reflect  seriously  on  the  great  concerns  of 
human  life.  These  lessons  require,  indeed,  an  uncommon  de- 
gree of  acuteness  and  good  sense  to  collect  them,  and  a  still 
more  uncommon  degree  of  caution  to  apply  them  to  practice ; 
not  only  because  it  is  difficult  to  find  cases  in  which  the  com- 
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binations  of  circumstances  are  exactly  the  same ;  but  bepaiise 
the  peculiarities  of  individual  character  are  infinite,  and  the 
real  springs  of  action  in  our  fellow-creatures  are  objects  onlj 
of  vague  and  doubtful  conjecture.  It  is,  however,  a  curious 
fact,  and  one  which  opens  a  wide  field  of  interesting  specukiF 
tion,  that,  in  proportion  as  we  extend  our  views  from  parties? 
lars  to  generals,  and  from  individuals  to  communities,  human 
afiairs  exhibit,  more  and  more,  a  steady  subject  of  philosophy 
cal  examination,  and  furnish  a  greater  number  of  general  co^ 
elusions  to  guide  our  conjectures  concerning  future  contiih 
gencies.  To  speculate  concerning  the  character  or  talents  of  the 
individual  who  shaU  possess  the  throne  of  a  particular  kingdooij 
a  hundred  years  hence,  would  be  absurd  in  the  extreme; :  314 
to  indulge  imagination  in  anticipating,  at  the  sanjie  distance  of 
time,  the  condition  and  character  of  any  great  natiopjt  with 
whose  manners  and  political  situation  we  are  weU  acquajintedt 
(although  even  here  our  conclusions  may  be  widely  erroneous), 
could  not  be  justly  c^isured  |s  a  misapplication  of  our  facMldes 
equally  vain  and  irrational  with  the  former.  On  this,  subject^ 
Mr  Hume  has  made  some  very  ingenious  and  important  le^ 
marks  in  the  beginning  of  his  Essay  on  the  Rise  and  Progress 
of  the  Arts  and  Sciences. 

The  same  observation  is  appUcable  to  all  other  cases,  lA 
which  events  depend  on  a  multiplicity  of  circumstance.  How 
accidental  soever  these  circumstances  may  appear ;  and  how 
much  soever  they  may  be  placed,  when  individually  consider- 
ed, beyond  the  reach  of  our  calculations,  experience  shows,  that, 
they  are  somehow  or  other  mutually  adjusted,  so  as  to  produce 
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a  certain  degree  of  uaifbriDity  ia  the  result  j  and  thi&  umfermity 
is  the  more  complete,  the  greater  is  the  munber  of  circumstances 
tombined.  What  can  appear  more  imeertain  than  the  proportion 
between  the  sexes  among  the  children  of  any  one  ^inily  i  and 
yet  how  wonderitdly  is  the  balance  presenred  in  the  case  of  a 
numerous  society !  What  more  precarious  than  the  duration  of 
life  in  an  individual !  and  yet,  in  a  long  list  of  persons  of  the 
same  age,  and  placed  in  the  same  circumstances,  the  mean 
dlaration  of  life  iis  found  to  vary  within  very  narrow  Umksa 
In  aa  extensive  district,  too»  a  considerable  degree  of  r^ulap* 
^y  may  sometimes  be  traced  for  a  course  of  years,,  in  the 
pvoportion  of  bii:tk&  and  of  deaths  to  the  number  of  the 
whole  inhabitants.  Thus,  in  France,  Necker  informs  us,  that 
^  the  number  of  buths  is  in  proportion  to  that  of  the  inhabitants 
^  as  one  to  tw^ity*three  andtwenty-four,  in  the  districts,  that  are 
^  not  favoured  by  nature,  nor  by  monl  circumstances:  this.pro« 
^  portion  is  as  one  to  twenty-five,  twenty*five  aad  a  haUv  suid 
'^  twenty^six,  in  the  greatest  part  of  France :  in  cities,  as  ome  to 
^  twenty*sev^i)  twenty-eight,  tw^ity^^nine,  and  even  thirty,  ac* 
^  cording  to  their  extent  and-th^r  trade/^  *^  Such  proportions'^ 
^  (he,  observes)  can  only  be  r^oaarked  in  districts  where  there 
^  are  no  settlefs  nor  emigrants  ;  but  ^ven  the  differences  arising 
^  from  these  (the  same  author  adds)^  and  many  other  causes, 
^  acquire  a  kind  of  uniformity,  when  collectively  considered, 
^  and  in  the  immense  extent  of  so  great  a  kingdom*/' 

It  may  be  worth  while  to  remark,  that  it  is  on  these  prin- 


*  Traits  dc  rAdminiatnitioii  doi  Finances  de  France. 
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ciples  that  aU  the  difierent  institutions,  for  Asstijrances  &re  found* 
ed.  The  object  at  which  they  all  aim,  in  common,  is,  to  dioii- 
nish  the  number  of  accidents  to  which  human  life  is  exposed ; 
or  rather,  to  counteract  the  inconv^iienoes  resulting  from  the 
irr^ularity  of  individual  events,  by  the  uniformity  of  general 
laws. 

The  advantages  which  we  derive  from  such  general  conclu- 
sions  as  we  possess  concerning  the  order  of  nature^  are  so  great, 
and  our  propensity  to  believie  in  its  elsistence  is  so  strong,  that, 
even  in  cases  where  the  succession  of  events  appears  the.  moat 
anomalous,  we  are  apt  to  suspect  the  operation  of  fixed  and 
constant  laws,  though  we  may  be  unable  to.  trace  theni.  The 
Tulgair,  in  all  countries,  perhaps,  have  a  propensity  .to  ima- 
gine, that,  after  a  certain  number  of,  years,. the:  succession 
of  plentiful  and  of  scanty  harvests  begins  agttin  to  be  re- 
peated in  the  same  series  as  before ;--^:nQliqQ  to  which: Lord 
Bacon  himself  has.  given  some: counleaancei in  ;t|iQ  following 
passage.  ^^  There  is  a  toy  which  I  have  heard, .  and  I  would 
*^  not  have  it  given*  over,  but  waited*  upon  a  httle.  They  say  it 
"  is  observed  in  the  low  countries,  (I  know  not  in  what  part) 
"  that  every  five  and  thirty  years,  the  same  kind  and  suite  of 
^<  years  and  weathers  comes  about  again ;  as  great  frosts,  great 
^*  wet,  great  droughts,  warm .  winters,  summery  with  little  heat, 
<<  and  the  like ;  and  they  call  it.  the  prime...  It  is  a  thing  I  do 
«  the  rather  mention,  because,  computing  backwards,  I  have 
"  found  some  concurrence*.'^ 


^  Essays,  Art.  59. 
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AiAong  the  philosophers  of  antiquity,  the  influence  of  the 
same  prejudice  is  observable  on  a  scale  still  greater;  many  of 
them  having  supposed,  that  at  the  end  of  the  annus  magfiusy  or 
Platonic  year,  a  repetition  would  commence  of  all  the  transac* 
lions  that  have  occurred  on  the  theatre  of  the  workL  According 
to  this  doctrine,  the  predictions  in  Virgil's  PoUio  will,  sooner 
or  later,  be  literally  accomplished  : 

'<  Alter  erit  turn  Tipbys^  et  altera  quae  yehat  Argo 

«  Delectos  Heroas ;  erunt  etlam  altera  bella ; 

"  Atque  iterum  ad  Trojam  magnus  mittetur  Achilles  *." 

The  astronomical  cycles  which  the  Greeks  borrowed  from 
the  Egyptians  and  Chaldeans,  when  combined  with  that  natu* 
ral  bias  of  the  mind  which  I  have  just  remarked,  account  suf- 
ficiently for  this  extension  to  the  moral  world,  of  ideas  suggest* 
ed  by  the  order  of  physical  phenomena. 


•  ■'  • .  •  f 


Nor  is  this  hypothesis  of  a  moral  cT/cle^  extravagant  as  it  un- 
questionably is,  without  its  partisans  among  modem  theo- 
rists. The  train  of  thought,  indeed,  by  which  they  have  been 
led  to  adopt  it  is  essentially  different ;  but  it  probably  received 
no  small  degree  of  countenance,  in  their  opinion,  from  the  same 


*  '*  Turn  efficitur  (says  Cicero,  speaking  of  this  period)  cum  soils  et  luns,  et  quinque 
*^  errantium  ad  eandem  inter  se  comparationem  confectls  omnium  spatiis,  est  facta  con- 
**  versio.  Quae  qu^  longa  sit,  magna  quaestio  est :  esse  vero  certain  et  definitam  necesse 
^^est"  {De  Nat,  Deorum,  Lib.  ii.  74.)  "Hoc  intervallo  (Clavlus  observes)  qui- 
''  dam  volunt,  omnia  quaecunque  in  mundo  sunt,  eodem  ordine  esse  reditura,  quo  nunc 
"  cemuntur."  {Clav.  Commentary  in  Sphceram  Joannis  de  Sacro  Bosco,  p.  57.  Roma?, 
1607.) 
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bias  which  influenced  the  speculations  of  the  and^its.  It  has 
been  demonstrated  by  one  of  the  most  profound  mathemati- 
cians  of  the  present  age  *j  that  all  the  irr^ularities  arising  from 
the  mutual  action  of  the  planets,  are,  by  a  combination  of  va- 
rious arrangements,  necessarily  subjected  to  certain  periodical 
laws,  so  as  for  ever  to  secure  the  stability  and  order  of  the 
system.  Of  this  sublime  conclusion,  it  has  been  justly  and 
beautifully  observed,  that  '^  after  Newton's  theory  of  the  ellip- 
"  tic  orbits  of  the  planets,  La  Grange's  discovery  of  their  pe- 
^*  riodical  inequalities,  is,  without  doubt,  the  noblest  truth  in 
^^  physical  astronomy  ;  while,  in  respect  of  the  doctrine  of  final 
'^  causes,  it  may  truly  be  regarded  as  the  greatest  of  all  'f." 
The  theorists,  however,  to  whom  1  at  present  allude,  seem  dis- 
posed to  consider  it  in  a  very  different  hght,  and  to  employ  it 
for  purposes  of  a  very  different  tendency.  ^^  Similar  periods  (it 
has  been  said)  but  of  an  extent  that  afiiight  the  imagination^ 
probably  regulate  the  modifications  of  the  atmosphere ;  inas- 
^^  much  as  the  same  series  of  appearances  must  inevitably  recur, 
whenever  a  coincidence  of  circumstances  takes  place.  The  ag- 
gregate labours  of  men,  indeed,  may  be  supposed,  at  first  sight, 
to  alter  the  operation  of  natural  causes,  by  continually  trans- 
**  forming  the  face  of  our  globe ;  but  it  must  be  recollected  that, 
^^  as  the  agency  of  animals  is  itself  stimulated  and  determined 
*'  solely  by  the  influence  of  external  objects,  the  re-actions  of  liv- 
ing beings  are  comprehended  in  the  same  necessary  system  ; 
and,  consequently,  that  all  tlie  events  within  the  immeasurable 
"  circuit  of  the  universe,  are  the  successive  evolution  of  an  ex- 


ec 
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«»  M.  De  la  Grange.  f  Edinburgh  Review,  VoL  II.  p.  264. 
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^^  tended  series,  which,  at  the  returns  of  some  vast  period,  re* 
*^  peats  its  eternal  round  during  the  endless  flux  of  time  *J* 

On  this  very  bold  argument,  considered  in  its  connection 
Mrith  the  scheme  of  necessity,  I  have  nothing  to  observe 
here.  I  have  mentioned  it  merely  as  an  additional  proof  of 
that  irresistible  propensity  to  believe  in  the  permanent  order  of 
physical  events,  which  seems  to  form  an  original  principle  of 
the  human  constitution ; — a  belief  essential  to  our  existence 
in  the  world  which  we  inhabit,  as  well  as  the  foundation  of  all 
physical  science ;  but  which  we  obviously  extend  far  beyond  the 
bounds  authorized  by  sound  philosophy,  when  we  apply  it, 
without  any  limitation,  to  that  moral  system,  which  is  distin- 
guished by  peculiar  characteristics,  so  numerous  and  impor- 
tant, and  for  the  accommodation  of  which,  so  many  reasons 
entitle  us  to  presume,  that  the  material  universe,  with  all  its 
constant  and  harmonious  laws,  was  purposely  arranged. 

To  a  hasty  and  injudicious  application  of  the  same  belief,  in 
anticipating  the  future  course  of  human  afiairs,  might  be  traced 
a  variety  of  popular  superstitions,  which  have  prevailed,  in  a 
greater  or  less  degree,  in  all  nations  and  ages ;  those  supersti- 
tions, for  example,  which  have  given  rise  to  the  study  of  charms, 
of  omens,  of  astrology,  and  of  the  different  arts  of  divination. 
But  the  argument  has  been  already  prosecuted  as  far  as  its  con- 


*  The  foregoing  passage  is  transcribed  firom  an  article  in  the  Monthly  Review.    I 
have  neglected  to  mark  the  volume;  but  I  think  it  is  one  of  those  published  since  1800. 
See  Note  (L) 

P  f 
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Dection  with  this  part  of  the  subject  requires.  For  a  fuller  il- 
lustration of  it,  I  refer  to  some  remarks  in  my  former  volume, 
on  the  superstitious  observances  which,  among  rude  nations, 
are  constantly  found  blended  with  the  practice  of  physic ;  and 
which,  contemptiUe  and  ludicrous  as  they  seem,  have  an 
obvious  foundation,  during  the  infancy  of  human  reason,  in 
those  important  principles  of  our  nature,  which,  when  duly 
disciplined  by  a  more  enlarged  experience,  lead  to  the 

of  inductive  science  *. 


Nor  is  it  lo  the  earher  stages  of  society,  or  to  the  low^  clas- 
ses of  the  people,  that  these  superstitions  are  confined.  £ve& 
in  the  most  enhghtened  and  refined  periods  they  occasionaUy 
appear ;  exercising,  not  unfrequently,  over  men  of  the  highest 
genius  and  talents,  an  ascendant,  which  is  at  once  consolatory 
and  humiUating  to  the  species. 

^*  Ecce  fulgurum  monitus,  oraculorum  praescita,  aruspicum 
^  praedicta,  atque  etiam  parva  dictu  in  auguriis  stemutamehta 
^  et  ofiensiones  pedum.  Divus  Augustus  laevum  prodidit  sibi 
^^  calceiun  praepostere  indudum,*  quo  die  seditiaoe  militaii 
^  prope  aiflictus  est  'f.*' 


*^  Dr  Johnson  (says  his  affectionate  and  veiy  coranroiiica- 
^  tive  bic^rapher)  had  another  particularity^  of  wbicb  none  of 
<^  his  friends  ever  ventured  to  ask  an  explanation^  It  appestfed 
<^  to  me  some  superstitious  habit»  whicb  he  had  contracted  ear- 


^  VoL  I.  pp.  355,  356, 357, 3d  edit.  f  Plin.  Nat.  Hist.  lab.  ii. 
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**  ly,  and  from  which  he  had  never  called  upon  his  reason  to 
disentangle  him.  This  was,  his  anxious  care  to  go  out  or  in 
at  a  door  or  passage,  by  a  certain  number  of  steps  from  a 
^certain  point,  or  at  least  so  as  that  either  his  right  or  his  left 
*^  foot  (I  am  not  certain  which)  should  constantly  make  the  first 
"  actual  movement  when  he  came  close  to  the  door  or  passage. 
**  Thus  I  conjecture :  for  I  have,  upon  innumerable  occasions^ 
^<  observed  him  suddenly  stop,  and  then  seem  to  count  his  steps 
with  a  deep  earnestness ;  and  when  he  had  neglected  or  gone 
wrong  in  this  sort  of  magical  movement,  I  have  seen  him  go 
^  back  again,  put  himself  in  a  proper  posture  to  b^in  the  ce- 
^^  remony,  and,  having  gone  through  it,  break  from  his  abstrac* 
''  tion,  walk  briskly  on,  and  join  his  companion  V 

The  remark  ipay  appear  somewhat  out  of  place,  but, 
after  the  last  quotation,  I  may  be  permitted  to  say,  that 
the  person  to  whom  it  relates,  great  as  his  powers,  and  splendid 
as  his  accomplishments  undoubt^ly  were,  was  scarcely  entitled 
to  assert,  that  ^'  Education  is  as  well  known,  and  has  long 
**  been  as  well  known,  as  ever  it  can  be  */'  What  a  limited 
estimate  of  the  objects  of  education  must  this  great  man  have 
formed !  They  who  know  the  value  of  a  well  regulated  and 
unclouded  mind,  would  not  incur  the  weakness  and  wretched- 
ness exhibited  in  the  foregoing  description,  for  all  his.  literary 
acquirements  and  literary  fame. 

^  Bo8weQ*8  JohnsoDi  Vol.  I.  p.  264|  4to  edit*  f  Ibid.  p.  514. 
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III. 


Coniinuation  of  the  Subject. — General  Remarks  on  the  Difference 
between  the  Emdence  of  Experience^  and  that  of  Analogy. 

According  to  the  account  of  experience  which  has  been 
hitherto  given,  its  evidence  reaches  no  farther  than  to  an  anti- 
cipation of  the  future  from  the  past,  in  cases  where  the  same 
physical  cause  continues  to  operate  in  exactly  the  same  cir- 
cumstances.  That  this  statement  is  agreeable  to  the  strict  phi- 
losophical notion  of  experience,  will  not  be  disputed.  Where- 
ever  a  change  takes  place,  either  in  the  cause  itself,  or  in  the 
circumstances  combined  with  it  in  our  former  trials,  the  antici- 
pations which  we  form  of  the  future  cannot  with  propriety  be 
referred  to  experience  alone,  but  to  experience  co-operating 
with  some  other  principles  of  our  nature.  In  common  dis- 
course, however,  precision  in  the  use  of  language  is  not  to  be 
expected,  where  logical  or  metaphysical  ideas  are  at  all  con- 
cerned ;  and,  therefore,  it  is  not  to  be  wondered  at,  that  the 
word  experience  should  oflen  be  employed  with  a  latitude 
greatly  beyond  what  the  former  definition  authorizes.  When 
I  transfer,  for  example,  my  conclusions  concerning  the  descent 
of  heavy  bodies  from  one  stone  to  another  stone,  or  even  from 
a  stone  to  a  leaden  bullet,  my  inference  might  be  said,  with 
sufficient  accuracy  for  the  ordinary  purposes  of  speech,  to  have 
the  evidence  of  experience  in  its  favour ;  if  indeed  it  would  not 
savour  of  scholastic  affectation  to  aim  at  a  more  rigorous  en^^ 
unciation  of  the  proposition.     Nothing,  at  the  same  time,  am 
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be  more  evident  than  this,  ihat  the  slightest  shade  of  difference 
which  tends  to  weaken  the  resemblance,  or  rather  to  destroy 
the  identity  of  two  cases,  invalidates  the  inference  from  the  one 
to  the  other,  as  far  as  it  rests  on  experience  solely,  no  less  than 
the  most  prominent  dissimilitudes  which  characterize  the  diffe- 
rent kingdoms  and  departments  of  nature. 

Upon  what  ground   do  I  conclude  that  the  thrust  of  a 
sword  through  my  body,  in  a  particular  direction,  would  be 
followed  by  instant  death?     According  to  the  popular  use 
of   language,   the  obvious    answer    would   be, — upon   expe- 
rience^ and  experience  alone.     But  surely  this  account  of  the 
matter  is  extremely  loose  and  incorrect ;  for  where  is  the  evi- 
dence that  the  internal  structure  of  my  body  bears  any  resem- 
blance to  that  of  any  of  the  other  bodies  which  have  been  hi-* 
therto  examined  by  anatomists  ?     It  is  no  answer  to  this  ques- 
tion to  tell  me,  that  the  experience  of  these  anatomists  has 
ascertained  a  uniformity  of  structure  in  every  human  sub- 
ject which   has   as  yet  been  dissected ;  and   that  therefore 
I  am  justified  in  concluding,  that  my  body  forms  no  exception 
to  the  general  rule.     My  question  does  not  relate  to  the  sound- 
ness of  this  inference,  but  to  the  principle  of  my  nature,  which 
leads  me  thus  not  only  to  reason  from  the  past  to  the  future, 
but  to  reason  from  one  thing  to  another  which,  in  its  external 
marks,  beai^s  a  certain  degree  of  resemblance  to  it.     Some- 
thing more  than  experience,  in  the  strictest  sense  of  that  word, 
is  surely  necessary  to  explain  the  transition  from  what  is  iden- 
tically the  same,  to  what  is  only  similar ;  and  yet  my  inference 
in  this  instance  is  made  with  the  most  assured  and  unqualified 
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confidence  in  the  infallibility  of  the  result.  No  inference, 
founded  on  the  most  direct  and  long-continued  experience, 
nor  indeed  any  proposition  established  by  mathematical  de- 
monstration, could  more  imperiously  command  my  assent. 

In  whatever  manner  the  province  of  experience,  strictly  so 
called,  comes  to  be  thus  enlarged,  it  is  perfectly  manifest,  that 
without  some  provision  for  this  purpose,  the  principles  of  our 
constitution  would  not  have  been  duly  adjusted  to  the  scene 
in  which  we  have  to  act.  Were  we  not  so  formed  as  eagerly 
to  seize  the  resembling  features  of  different  things  and  different 
events,  and  to  extend  our  conclusions  from  the  individual  to 
the  species,  life  would  elapse  before  we  had  acquired  the  first 
rudiments  of  that  knowledge  which  is  essential  to  the  pieserva* 
tion  of  our  animal  existence. 

This  step  in  the  history  of  the  human  mind  has  been  little, 
if  at  all,  attended  to  by  philosophers ;  and  it  is  certainly  not 
easy  to  explain,  in  a  manner  completely  satisfactory,  how  it  is 
made.  The  following  hints  seem  to  me  to  go  a  considerable 
way  towards  a  solution  of  the  difficulty. 

It  is  remarked  by  Mr  Smith,  in  his  Considerations  on  the 
Formation  of  Languages,  that  the  origin  of  genera  and  species, 
which  is  commonly  represented  in  the  schools  as  the  effect  of 
an  intellectual  process  peculiarly  mysterious  and  unintelligible, 
is  a  natural  consequence  of  our  disposition  to  transfer  to  a  new 
object  the  name  of  any  other  familiar  object  which  possesses 
such  a  degree  of  resemblance  to  it,  as  to  serve  the  memory  for 
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an  associating  tie  between  them.  It  is  in  this  manner,  he  has 
shown,  and  not  by  any  formal  or  scientific  exercise  of  abstract 
tion,  that,  in  the  infancy  of  language,  proper  names  are  gra^ 
dually  transformed  into  appellatives ;  or,  in  other  words,  that 
individual  things  come  to  be  referred  to  classes  or  assort- 
ments  *. 

This  remark  becomes,  in  my  opinion,  much  more  lumi- 
nous and  important,  by  being  combined  with  another  very 
original  one,  which  is  ascribed  to  Turgot  by  Condorcet, 
and  which  I  do  not  recollect  to  have  seen  taken  notice  of  by 
any  later  writer  on  the  human  mind.  According  to  the  com- 
moQ  doctrine  of  logicians,  we  are  led  to  suppose  that  our  know- 
ledge begins  in  an  accurate  and  minute  acquaintance  with  the 
characteristical  properties  of  individual  objects ;  and  that  it  is 
only  by  the  slow  exercise  of  comparison  and  abstraction,  that 
we  attain  to  the  notion  of  classes  or  genera.  In  opposition  to 
thi&  idea,  it  was  a  maxim  of  Turgot%  that  some  of  our  most 
abstract  and  gaiKral  notions  are  among  tl>e  earUest  which 
we  form^f*.     What  meaning  he  annexed  to  this   maxim,  we 


ii**i 


^  A  writer  of  great  learning  and  ability  (Dr  Magee  of  Dablin)  who  has  done  me  the 
iMNMor  to  animadTert  CMH  »few  paiiagai  of  my  works,  and  whohoBM^keoed  hia  criticums 
by  iOBw  expreaskms  of  ftgardy  by  wbicb  I  feel  aiyself  highly  flaUered,  haa  started  a 
very  acute  objection  to  this  theory  of  Mr  Smith,  which  I  think  it  incumbent  on  me  to 
aubmitto  my  readers^  in  his  own  wetda.  As  the  quotatmy  however,  with  the  remarks 
m^ncb  I  have  to  offer  upen  it,  woold  extend  to  tea  |ireat  a  length  to  be  introduced  here, 
I  must  delay  entering  on  the  subject  till  the  end  of  this  volume.     See  Note*(K)« 

f  ''  M.  Turgist  cieyoit  i|ii'oa  s'«toit  troBif4  en  imoginaat  qu'en  general  Tesprit  n'ac- 
**  quiert  des  id6es  generates  ou  abatraites  ^ue  par  la  cen^paraison  d*id6es  plus  particuU- 
**  ires.  Au  contrairci  nos  premieres  idces  sont  tr^-g^n^rales,  puisque  ne  voyant  d'abord 
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are  not  informed ;  but  if  he  understood  it  in  the  same  sense  in 
which  I  am  disposed  to  interpret  it,  he  appears  to  me  entitled 
to  the  credit  of  a  very  valuable  suggestion  witli  respect  to  the 
natural  progress  of  human  knowledge.  The  truth  is,  that  our 
first  perceptions  lead  us  invariably  to  confound  together  things 
which  have  very  little  in  common  ;  and  that  the  specifical  diffe* 
rences  of  individuals  do  not  begin  to  be  marked  with  precision 
till  the  powers  of  observation  and  reasoning  have  attained  to  a 
certain  degree  of  maturity.  To  a  similar  indistinctness  of  per- 
ception are  to  be  ascribed  the  mistakes  about  the  most  familiar, 
appearances  which  we  daily  see  committed  by  those  domesti* 
cated  animals  with  whose  instincts  and  habits  we  have  an  op- 
portunity of  becoming  intimately  acquainted.  As  an  instance 
of  this,  it  is  sufficient  to  mention  the  terror  which  a  horse  some- 
times discovers  in  passing,  on  the  road,  a  large  stone,  or  the 
waterfall  of  a  mill. 

Notwithstanding,  however,  tlie  justness  of  this  maxim,  it  is 
nevertheless  true,  that  every  scientific  classification  must  be 
founded  on  an  examination  and  comparison  of  individuals.  These 
individuals  must,  in  the  first  instance,  have  been  observed  with 


*^  qu'un  petit  nombre  de  qualiteSi  notre  idte  renfenne  touB  lee  ^tree  auzqueb  ces  quaU* 

<<  tes  sont  communes.    En  nous  ^clairant,  en  examinant  davantage,  noe  idees  denennent 

*^  plus  particulidres  sans  jamais  atteindre  le  dernier  terme ;  et  ce  qui  a  pu  tronqier  lea 

<*  m^taphysiciens,  c*est  qu'alors  pr^isement  nous  apprcnons  que  ces  id^  sont  plus  g6- 

^'n^rales  que  nous  ne  Tavions  d*abord  suppos^*'— rt>  de  Turgd,  p.  189.    Bemc^ 

1787. 

I  have  searched  in  vain  for  some  additional  light  on  this  interesting  hint,  in  the  C(Mii- 

plete  edition  of  Turgot's  works^  published  at  Paris  in  1808. 

6 
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accuracy,  before  their  specific  characteristics  could  be  rejected 
firom  the  generic  description,  so  as  to  limit  the  attention  to  the 
common  qualities  which  it  comprehends.  What  are  usually 
called  general  ideas  or  general  notions^  are  therefore  of  two  kinds 
essentially  different  from  each  other ;  those  which  are  general^ 
merely  from  the  vagueness  and  imperfection  of  our  informa- 
tion ;  and  those  which  have  been  methodically  generalized^  in 
the  way  explained  by  logicians,  in  consequence  of  an  abstrac- 
tion founded  on  a  careful  study  of  particulars.  Philosophical 
precision  requires,  that  two  sets  of  notions,  so  totally  dissimilar^ 
should  not  be  confounded  together ;  and  an  attention  to  the 
distinction  between  them  will  be  found  to  throw  much  light  on 
various  important  steps  in  the  natural  history  of  the  mind  ^. 

One  obvious  effect  of  the  grossness  and  vagueness  in  the  per- 


*  Tlie  distinction  above  staled,  furnishes  what  seems  to  me  the  true  answer  to  an  ar- 
gument which  Charron,  and  many  other  writers  since  his  time,  have  drawn,  in  proof  of 
the  reasoning  powers  of  brutes,  firom  the  universal  conclusions  which  they  appear  to  found 
cm  the  observation  of  particulars.  **  Les  bestes  des  singullers  conduent  les  universelsi 
'<  du  regard  d'un  homme  seul  cognoissent  tous  hommes,'*&c.  &c.  De  la  Sagesse,  Lib* 
L  Ch^.  S. 

Instead  of  saying,  that  brutes  generalize  things  which  are  similar,  would  it  not  be 
nearer  the  truth  to  say,  that  they  confound  things  which  are  different  ? 

Many  years  after  these  observations  were  written,  I  had  the  satisfaction  to  meet  with 
the  following  experimental  confirmation  of  them,  in  the  Abb^  Sicard's  Course  of  Instruct 
tion  for  the  Deaf  and  Dumb :  *^  Savoia  remarqu6  que  Massieu  donnoit  plus  volontiers 
**  le  m^me  nom,  un  nom  commun,  i  plusieurs  individus  dans  lesquels  il  trouvoit  des  traits 
**  de  ressemblance ;  les  noms  individuels  supposoient  des  differences  qu*il  n'^toit  pas  en- 
*^  core  temps  de  lui  fiure  observer.'  {Sicardf  pp.  80,  SL)  The  whole,  of  the  passage 
is  well  worth  consulting. 

Gg 
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ceptions  of  the  inexperienced  observer,  must  necessarily  be  to 
identify,  under  the  same  common  appellations,  immense  multi^ 
tudes  of  individuals,  which  the  philosopher  will  afterwards  find 
reason  to  distinguish  carefully  from  each  other ;  and  as  hux- 
guage,  by  its  unavoidable  reaction  on  thought,  never  £uls  to 
restore  to  it  whatever  imperfections  it  has  once  receive^,  aU 
the  indistinctness  which,  in  the  case  of  individual  observers, 
originated  in  an  ill-informed  judgment,  or  in  a  capricious  fiincy, 
comes  afterwards,  in  succeeding  ages,  to  be  entailed  on  the  ii^ 
fant  understanding,  in  consequence  of  its  incorporation  with 
vernacular  speech.  These  confused  apprehensions  produced 
by  language,  must,  it  is  easy  to  see,  operate  exactly  in  the  saaie 
way  as  the  undistinguishing  perceptions  of  children  or  sa* 
vages ;  the  familiar  use  of  a  generic  word,  insensibly  and  irre- 
sistibly leading  the  mind  to  extend  its  conclusions  from  the  in* 
dividual  to  the  genus,  and  thus  laying  the  foundation  of  con- 
jclusions  and  anticipations  which  we  suppose  to  rest  on  ex* 
perience,  when,  in  truth,  experience  has  never  been  ooi^ 
suited. 

In  all  such  instances,  it  is  worthy  of  observation,  we  pro* 
ceed  ultimately  on  the  common  principle,— that  in  similar 
circumstances,  the  same  cause  will  produce  the  same  effects; 
and,  when  we  err,  the  source  of  our  error  Ues  merely  in 
identifying  different  cases  which  ought  to  be  distinguished 
from  each  other.  Great  as  may  be  the  occasional  inconveni^i- 
ces,  arising  from  this  general  principle  thus  misapplied,  they 
bear  no  proportion  to  the  essential  advantages  resulting  from 
the  disposition  in  which  they  originate,  to  arrange  and  to  clas- 
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sify ;  a  disposition  on  which  (as  I  have  elsewhere  shown,)  the 
intellectual  improvement  of  the  species  in  a  great  manner 
hinges.  That  the  constitution  of  our  nature  in  this  respect 
iS|  on  the  whole,  wisely  ordered,  as  well  as  perfectly  con- 
formable to  the  general  economy  of  our  frame,  will  appear 
irom  a  slight  survey  of  some  other  principles,  nearly  allied  to 
those  which  are  at  present  under  our  consideration. 

It  has  been  remarked  by. some  eminent  writers  in  this  part 
of  the  island  *,  that  our  expectation  of  the  continuance  of  the 
Ibws  of  nature  has  a  very  close  affinity  to  our  faith  in  human 
testimony.  The  parallel  might  perhaps  be  carried,  without  any 
o^r^iefioement,  a  little  farther  than  these  writers  have  attempt* 
ed;  inasmuch  ^39  in  both  cases,  the  instinctive  principle  is  in 
the  fiiBt  instluiee  unliiiiited)  and  requires^  for  its  correction  and 
regulation,  the  lespcms  of  subsequent  experience.  As  the  credulity 
of  children  is  originally  widiout  bounds,  and  is  afterwards  gra- 
dually checked  by  the  examples  which  theyoccasionally  meet  with 
of  human  falsehood,  so,  in  the  infancy  of  our  knowledge,  what- 
^ver  objects  or  events  present  to  our  senses  a  strong  resemblance 
|o  each  other,  dispose  us,  without  any  very  accurate  examina- 
tion of  the  minute  details  by  which  they  may  be  really  discri- 
minated, to  conclude  with  eagerness,  that  the  experiments  and 
observations  which  we  make  with  respect  to  one  individual, 
may  be  safely  extended  to  the  whole  class.  It  is  experience 
alone  that  teaches  us  caution  in  such  inferences,  and  subjects 


*  See  Reid's  Inquiry  into  the  Human  Mind,  Chap.  VI.  Sect.  24<.  Campbell's  Dis- 
aertation  on  Miradeai  Part  L  Sect.  1.  Smith's  Theory  of  Moral  SentimentSi  Vol.  II. 
p.  382y  sixth  edition. 
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the  natural  principle  to  the  discipline  prescribed  by  the  rules 
of  induction. 

It  must  not,  however,  be  imagined,  that,  in  instances  of  this 
sort,  the  instinctive  principle  always  leads  us  astray ;  for  the  ana- 
logical anticipations  which  it  disposes  us  to  form,  although  thejr 
may  not  stand  the  test  of  a  rigorous  examination,  may  yet  be 
sufficiently  just  for  all  the  common  purposes  of  life.  It  is  na* 
tural,  for  example,  that  a  man  who  has  been  educated  in  Europe 
should  expect,  when  he  changes  his  residence  to  any  of  tbe 

other  quarters  of  the  globe,  to  see  heavy  bodies  fell  downwwdst 

» 

and  smoke  to  ascend,  agreeably  to  the  general  laws  to  which 
he  has  been  accustomed ;  and  that  he  should  take  for  granted, 
in  providing  the  means  of  his  subsistence,  that  the  animak  and 
vegetables  whidi  he  has  found  to  be  salutary  and  nutritious  in 
his  nativ^  regions,  possess  the  same  qualities  wherever  they 
exhibit  the  same  appearances.  Nor  are  such  expectatio&s 
less  useful  than  natural ;  for  they  are  completely  realised^ 
as  far  as  they  minister  to  the  gratification  of  our  moie 
urgent  wants.  It  is  only  when  we  begin  to  indulge  our  curio- 
sity with  respect  to  those  nicer  details  which  derive  their  inter- 
est from  great  refinement  in  the  arts,  or  from  a  very  advanced 
state  of  physical  knowledge,  that  we  discover  our  first  conclu- 
sions, however  just  in  the  main,  not  to  be  mathematically  ex- 
act ;  and  are  led  by  those  habits  which  scientific  pursuits  com- 
municate, to  investigate  the  difference  of  circumstances  to 
which  the  variety  in  the  result  is  owing.  After  having  found 
that  heavy  bodies  fall  downwards  at  the  equator  as  they  do  in 
this  island,  the  iDOst  obvious,  and  perhaps,  on  a  superficial  view 
^f  the  question,  the  most  reasonable  iuterence  would  be,  that 


i 
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the  same  pendulum  which  swings  seconds  at  London^  will  vi- 
brate at  the  same  rate  under  the  line.  In  this  instance,  however, 
the  theoretical  inference  is  contradicted  by  the  fact ; — but  the 
contradiction  is  attended  with  no  practical  inconvenience  to 
the  multitude,  while,  in  the  mind  of  the  philosopher,  it  only 
serves  to  awaken  his  attention  to  the  different  circumstances  of 
the  two  cases,  and,  in  the  last  result,  throws  a  new  lustre  on  the 
simplicity  and  uniformity  of  that  law,  from  which  it  seemed,  at 
first  sight,  an  anomalous  deviation. 

To  this  uniformity  in  the  laws  which  regulate  the  order  of 
physical  events,  there  is  something  extremely  similar  in  the  sys- 
tematical regularity  (subject  indeed  to  many  exceptions)  which, 
in  every  language,  however  imperfect,  runs  through  the  differ- 
ent classes  of  its  words,  in  resp^t  of  their  inflexions,  forms  of 
derivation,  and  other  verbal  filiations  or  affinities.  How  much 
this  regularity  or  analogy  (as  it  is  called  by  grammarians,)  con- 
tributes to  facilitate  the  acquisition  of  dead  and  foreign  Ian- 
guages,  every  person,  who  has  received  a  liberal  education, 
knows  from  his  own  experience.  Nor  is  it  less  manifest,  that 
the  same  circumstance  must  contribute  powerfully  to  aid  the 
memories  of  children  in  learning  to  speak  their  mother-tongue. 
It  is  not  my  present  business  to  trace  the  principles  in  the  hu- 
man mind  by  which  it  is  produced.  All  that  I  would  remark 
is,  the  very  early  period  at  which  it  is  seized  by  children ;  as  is 
strongly  evinced  by  their  disposition  to  push  it  a  great  deal  too 
far,  in  their  first  attempts  towards  speech.  This  disposition 
seems  to  be  closely  connected  with  that  which  leads  them  to 
repose  faith  in  testimony ;  and  il  also  bears  a  striking  resem^ 
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blance  to  that  which  prompts  them  to  extend  their  past  experi« 
ence  to  those  objectst  and  events  of  which  they  have  not  hither- 
to had  an  J  means  of  acquiring  a  direct  knowledge.  It  is  pro* 
faable,  indeed,  that  our  expectation,  in  all  these  cases,  has  its 
origin  in  th^  same  common  principles  of  our  nature ;  and  it  is 
certain  that,  in  all  of  them,  it  is  subservient  to  the  important 
purpose  of  facilitating  the  progress  of  the  mind.  Of  this  no^ 
body  can  doubt,  who  considers  for  a  moment,  that  the  great 
end  to  be  first  accomplished^  was  manifestly  the  commu* 
nication  of  the  general  rule  ;  the  acquisition  of  the  exceptions 
(a  knowledge  of  which  is  but  of  secondary  importance,)  being 
safely  entrusted  to  the  growing  diUgence  and  capacity  of  the 
learner. 

The  coasiderations  now  stated,  may  help  us  to  conceive  in 
what  manner  condusions  derived  from  experience  come  to  be 
ii]isen$ibly  extended  from  the  individual  to  the  species ;  partljr 
in  consequence  of  the  gross  and  \indistinguishing  nature  of  our 
first  perceptions,  and  partly  in  consequence  of  the  magical  in* 
fluence  of  a  common  name.  They  seem  also  to  show,  that  this 
natural  process  of  thought,  though  not  always  justified  by  a 
sound  logic,  is  not  without  its  use  in  the  infancy  of  human 
knowledge. 

In  the  various  cases  which  have  been  hitherto  under  our  review, 
our  conclusions  are  said  in  popular,  and  even  in  philosophical 
language,  to  be  founded  on  experience.  And  yet  the  truth  un* 
questionably  is,  (as  was  formerly  observed,)  that  the  evidence  of 
experience  reaches  no  farther  than  to  an  anticipation  of  the  fu^ 
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ti:^  from  the  padt,  ki  instances  where  the  same  cause  continues 
to  operate  in  circurastknces  eiactly  similar.  How  much  this 
vagueness  of  expression  must  contribute  to  mislead  us  in  many 
of  our  judgments  will  afterwards  appear* 

The  observations  which  I  have  to  offer  upon  analogy,  con- 
sidered as  a  ground  of  scientific  conjecture  and  reasoning,  will 
be  introduced'  with  niore  propriety  in  a  future  chapter. 


IV. 

Continuatwn  dftht  Subject. ^^Eoidence  of  Testimony  tacitly  recog* 
nized  as  ii  Ground  of  Belief  j  in  our  most  certain  conclusions 
concerning  contingent  Truths. — Difference  between  the  tjogical 
and  the  Popular  Meaning  of  the  word  Probability. 

•  •  • 

:  •  •  ■  .      ■ 

■    •       .  •  ♦        •  .  ■  I 

*  w 

•  «  • 

In  i^ortitoi  th«^  condhisioos  whidh  have  been  already  under 
our  cbAi^deyation  With  YMpectlQ  contingent  truths,  a  species  of 
evidence  is  admitted,  of  which  no  mention  has  hitherto  been 
made;  I  fhean  the  evidence  of  testimony.  In  astronomical 
calculations,  for  example,  how  few  are  the  instances  in  which 
the  data  test  on  the  evidence  of  our  own  senses ;  and  yet  our 
confidence  in  the  result,  is  not,  on  that  account,  in  the  smallest 
degree  weakened.  On  the  contrary,  what  certainty  can  be 
more  complete,  than  that  with  which  we  look  forward  to  an 
eclipse  of  the  sun  or  the  moon,  on  the  faith  of  elements  and  of 
computations  which  we  have  never  verified,  and  for  the  accu- 
racy of  which  we  have  no  ground  of  assurance  whatever,  but 
the  scientific  reputation  of  the  writers  from  whom  we  have  bor« 
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rowed  them.    Ad  astronomer  who  should  affect  any  scepti-^ 
cism  with  respect  to  an  event  so  predicted,  would  render  him- 
self no  less  an  object  of  ridicule,  than  if  he  were  disposed  U> 
-cavil  about  the  certainty  of  the  sun^s  rising  to-morrow. 

Even  in  pure  mathematics,  a  similar  regard  to  testimony,  ac- 
companied with  a  similar  faith  in  the  faculties  of  others,  is  by 
no  means  uncommon.  Who  would  scruple,  in  a  geometrical 
investigation,  to  adopt,  as  a  link  in  the  chain,  a  theorem  of  Ap- 
pollonius  or  of  Archimedes,  although  he  might  not  have  leisure 
at  the  moment,  to  satisfy  himself,  by  an  actual  examination  of 
their  demonstrations,  that  they  had  been  guilty  of  no  paralo- 
gism, either  from  accident  or  design,  in  the  course  of  their 
reasonings  ? 

In  our  anticipations  of  astronomical  phenomena,  as  well  as 
in  those  which  we  form  concerning  the  result  of  any  familiar 
experiment  in  physics,  philosophers  are  accustomed  to  speak 
of  the  event  as  only  probable ;  although  our  confidence  in  its 
happening  is  not  less  complete,  than  if  it  rested  on  the  basis  of 
mathematical  demonstration.  The  word  probable^  therefore, 
when  thus  used,  does  not  imply  any  deficiency  in  the  proof,  but 
only  marks  the  particular  nature  of  that  proof,  as  contradistin- 
guished from  another  species  of  evidence.  It  is  opposed,  not 
to  what  is  certain^  but  to  what  admits  of  being  demonstrated 
after  the  manner  of  mathematicians.  This  differs  widely  from 
the  meaning  annexed  to  the  same  word  in  popular  discourse ; 
according  to  which,  whatever  event  is  said  to  be  probable^  is 
understood  to  be  expected  with  some  degree  of  doubt.    As 
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eertum  as  death^-^-^s  cettam  an  the  rising  of  the  sun — are  prover- 
bial modes  of  expression  in  all  countries ;  and  they  are,  both 
of  them,  borrowed  from  events  which»  in  philosophical  lan- 
guage, are  only  probable  or  contingent.  In  like  manner,  the 
existence  of  the  city  of  Pdcin,  and  the  reality  of  Ccesar's  assassi- 
nation, which  the  philosopher  classes  with  probabilities^  because 
they  rest  solely  upon  the  evidence  of  testimony,  are  universally 
dassed  with  certainties  by  the  rest  of  mankind ;  and  in  any 
case  bnt  the  statement  of  a  logical  theory,  the  application  to 
such  truths  of  the  word  probable^  would  be  justly  regarded  as 
an  impropriety  of  speech.  This  difference  between  the  tech- 
nical  meaning  of  the  word  probabiiittf^  as  employed  by  logicians^ 
and  the  notion  usually  attached  to  k  in  the  business  of  life ;  to- 
gether with  the  erroneous  theories  concerning  the  nature  of  de- 
monstration, which  1  have  already  endeavoured  to  refute,-^bave 
led  many  authors  of  the  faighe9t  name,  in  some  of  the  most  im* 
portant  argtnnents  whicdi  can  employ  human  reason,  to  overtook 
that  irresistible  evidence  which  wsis  j^ced  beffore  their  eyes,  in 
siearch  of  another  mode  of  proof  altogether  unattainable  in  mora) 
ioquiries,  and  which,  if  it  cotrtd  be  attamed,  would  not  be  less 
liable  to  the  cavils  of  sceptics. 

But  although,  in  philosophical  language,  the  qpitbet  probable 

be  applied  to  events  which  are  acknowledged   to  be  cer^din,  .it 

is  also  applied  to  those  events  which  are  called  probable  by  the 

vulgar.     The  philosophical  meaning  of  the  word,  therefore,  is 

more  comprehtnsive  than  the  popular ;  the  former  denoting  that 

particular  species  of  evidence  of  which  contingent  truths  admit ; 

the  latter  being  confined  to  such  degrees  of  this  evidence  as 

H  h 
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£dl  short  of  the  highest.  These  different  degrees  of  probabiiky 
the  philosopher  considers  as  a  series^  beginning  with  bare  pos* 
sibility,  and  terminating  in  that  apprehended  infalUbUity^  with 
which  the  phrase  moral  certainty  is  synonymous.  To  this  last 
term  of  the  series^  the  word  probable  is,  in  its  ordinary  acceptatiooi 
plainly  inapplicable. 

The  satisfaction  which  the  astronomer  derives  from  the  ex- 
act coincidence,  in  point  of  lime,  between  his  theoretical  pr&> 
dictions  concerning  the  phenomena  of  the  heavens,  aqd  the 
corresponding  events  when  they  actually  occur,  does  not  imp\j 
the  smallest  doubt,  on  his  part,  of  the  constancy  of  the  laws  of 
nature.  It  resolves  partly  into  the  pleasure  of  arriving  at  the. 
knowledge  of  the  same  truth  or  of  the  same  fact  by  different 
media ;  but,  chiefly,  into  the  gratifying  assurance  which  he  thus 
receives,  of  the  correctness  of  his  principles,  and  of  the  competen* 
cy  of  the  human  faculties  to  these  sublime  investigations. 
What  exqubite  delight  must  La  Place  have  felt,  when,  bj 
deducing  from  the  theory  of  gravitation,  the  cause  of  the 
acceleration  of  the  moon's  mean  motion— an  acceleration 
which  proceeds  at  the  rate  of  little  more  than  11^  in  a  cen- 
tury,— he  accounted,  with  such  mathematical  precision,  for 
all  the  recorded  observations  of  her  place  from  the  infan- 
cy of  astronomical  science  I  It  is  from  the  length  and  ab- 
struseness,  however,  of  the  reasoning  process,  and  from  the 
powerful  effect  produced  on  the  imagination,  by  a  calculus 
which  brings  into  immediate  contrast  with  the  immensity  of 
time,  such  evanescent  elements  as  the  fractional  parts  of  a  second, 
tliat  the  coincidence  between  the  computation  and  the  event  ap- 
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pears  in  this  instance  so  peculiarly  striking.  In  other  respects,  our 
confidence  in  the  future  result  rests  on  the  same  principle  with 
our  expectation  that  the  sun  will  rise  to-morrow  at  a  particular 
instant ;  and,  accordingly,  now  that  the  correctness  of  the  theory 
has  been  so  wonderfully  verified  by  a  comparison  with  fads,  the 
one  event  is  expected  with  no  less  assurance  than  the  other. 

With  respect  to  those  inferior  degrees  of  probabilitj/  to  which^ 
in  common  discourse,  the  meaning  of  that  word  is  exclusively 
confined,  it  is  not  my  intention  to  enter  into  any   discus* 
sions.    The  subject  is  of  so  great  extent,  that  I  could  not  hope 
to  throw  upon  it  any  lights  satisfactory  either  to  ray  reader  or 
to  myself,  without  encroaching  upon  the  space  destined  for 
inquiries  more  intimately  connected  with  the  theory  of  our 
reasoning  powers.    One  set  of  questions,  too,  arising  out  of  it, 
(I  mean  those  to  which  mathematical  calculations  have  been 
applied  by  the  ingenuity  of  the  moderns)  involve  some  very 
puzzling  metaphysical  difficulties  *,  the  consideration  of  which 
would  completely  interrupt  the  train  of  our  present  specula^ 
tions.     I  proceed,  therefore,  in  continuation  of  those  in  which 
we  have  been  lately  engaged,  to  tieat  of  other  topics  of  a  more 
general  nature,  tending  to  illustrate  the  logical  procedure  of  the 
mind  in  the  discovery  of  scientific  truth.     As  an  introduction 
to  these,  I  propose  to  devote  one  whole  chapter  to  some  mis* 
cellaneous  strictures  and  reflections  on  the  logic  of  the  schools. 


*  I  allude  more  particularly  to  the  doubts  started  on  this  subject  by  D'AIembert,  ik 
his  Opuscules  Math^mattques ;  and  in  bis  Melanges  de  Litt^rature.  * 
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CHAPTER  THIRD. 


OP   THE    ARISTOTELIAN    LOGIC, 


Section  L 

Of  the  Demonstrations  of  the  SjfUogistic  Rules  given  by  Aristotk 

and  his  Commentators. 

The  great  variety  of  speculations  which,  in  the  preseiit  state 
of  science,  the  Aristotelian  logic  naturally  suggests  to  a  philo- 
sophical inquirer,  lays  me,  in  this  chapter,  under  the  necessltj 
of  selecting  a  few  leading  questions,  bearing  immediatdy  upon' 
the  particular  objects  which  I  have  in  view.  In  treating 
of  these,  I  must,  of  course,  suppose  my  readers  to  possess 
some  previous  acquaintance  with  the  subject  to  which  they 
relate ;  but  it  is  only  such  a  general  knowledge  of  its  outlines 
and  phraseology,  as,  in  all  universities,  is  justly  considered  as 
an  essential  accomplishment  to  those  who  receive  a  liberal  edu- 
cation. 
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I  begia  with  examiaing  tjbie  pretensions,  of  the  Aristotelian 
logic  to  that  pre-eminent  rank  which  it  claims  among  the 
sciences ;  professing,  not  only  to  rest  all  its  conclusions  on  the 
immoveable  basis  of  demonstration,  but  to  have  reared  this 
mighty  fabric  on  .the  narrow  ground^work  q£  a  single  axiom. 
^  On  the  basis  (says  the  latest  of  his  commentators)  of  one 
^^  simple  truth,  Aristotle  has  reared  a  lofty  and  various  structure 
^  ofahstract  science,  clearly  expressed  and  fuUydemonstrated/*^/' 
Nor  have  theae  claims  been  disputed  by  mathematicians 
themselves.  ^^  In  logica  (says  Dr  Wallis)  structura  syllogismi 
^<  demonstraUonenititur  purenoathematic&'f/'  And,  in  another 
passage:  ^^  Sequitur  institutio  logica,  communi  usui  acoomr 
^  modata^-r-rQuo  videant  ISrones,  syUogismoium  leges,  stacn 
^  tifisimis  demonstrationibus  plane  maibbematicis  ita  fnndalaa^ 
^  ut  cQDsequentias  habeant  iiH«fragabile8»  qumque  offuoiis  fallat 
^  ciisque  detegendis  sint  accomniOHdiri»  i^/*  Dr  Add^  too,  aJn 
though  he  cannot  be  justly  charged,  on  the  whole,  with  any 
undue  lev^'enoe  iiur  the^autbority  of  Aristolle,  ha»  yet,  upon,  one 
occasion,  spoken  of  his:  demomiratigw  with  much  jm^n^  re^i 
spect  than  they  appear  to  me  eiuitled  ;to.  ^^  I  believe  (.sa^3  he) 
^<  it  will  be  difficult,  in  any  science,  tojQnd  solarge.a  system  of 
^  truths  of  so  very  abstract  and  so  general  a  nature,  all  fortified 
^  by  demonstration,  and  all  invented  and  perfected  by  one 

•  Analysis  of  Aristotle's  Works  by  Dr  Gillies,  Vol.  L  p.  SS,  2d  edit, 
f  See  the  Moniium  prefixed  taihe  MiBoeUan^ous  T^e«tises  tonexed  to  the  third  Vo- 
lume of  Dr  Wallis's  Afothematical  Works. 
X  P^ace  to  the  same  volume* 
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^^  man.    It  shows  a  force  of  genius,  and  labour  of  investigap 
'^  tion,  equal  to  the  most  arduous  attempts  */' 

As  the  fact  which  is  so  confidently  assumed  in  these  pa^ 
sages  would,  if  admitted,  completely  overturn  all  I  have 
hitherto  said  concerning  the  nature  both  of  axioms  and  of 
demonstrative  evidence,  the  observations  which  follow  seem  to 
form  a  necessary  sequel  to  some  of  the  preceding  discussions. 
I  acknowledge,  at  the  same  time,  that  my  chief  motive  for 
introducing  them,  was  a  wish  to  counteract  the  effect  of 
those  triumphant  panegyrics  upon  Aristotle^s  Organon,  which 
of  late  have  been  pronounced  by  some  writers,  whose  talents 
and  learning  justly  add  much  weight  to  their  literary  opinions; 
and  an  anxiety  to  guard  the  rising  generation  against  a 
waste  of  time  and  attention,  upon  a  study  so  little  fitted^  in 
my  judgment,  to  reward  their  labour. 

The  first  remark  which  I  have  to  offer  upon  Aristotle's  de- 
monstrations, is,  lliat  they  proceed  on  the  obviously  false  sup- 
position of  its  being  possible  to  add  to  the  conclusiveness  and 
authority  of  demonstrative  evidence.  One  of  the  most  re- 
piarkable  circumstances  which  distinguishes  this  from  that 
species  of  evidence  which  is  commonly  called  moral  or  proba* 


*  Analysis  of  Aristotle's  Logic 

That  Dr  Reid,  however,  was  perfectly  aware  that  these  demonstratioDS  are  more  tpe* 
cious  than  solid,  may  be  safely  inferred  from  a  sentence  which  afterwards  occurs  in  the 
same  tract.  **  When  we  go  without  the  circle  of  the  mathematical  scienceS|  I  know  no- 
'^  thing  in  which  there  seems  to  be  so  much  demonstration  as  in  that  part  of  logic  whidt 
^^  treats  of  the  figures  and  modes  of  syllogisms." 
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ble,  is/that  it  is  not  susceptible  of  degrees ;  the  process  of  rea* 
soning  of  which  it  is  the  result>  being  either  good  for  nothing, 
or  so  perfect  and  complete  in  itself,  as  not  to  admit  of  support 
from:  any  adventitious  aid..  Every  such  process  of  reasoning, 
it  is  well  known,  may  be  resolved  into  a  series  of  legitimate 
syllogisms,  exhibiting  separately  and  distinctly,  in  a  light  as 
clear  and  strong  as  language  can  afford,  each  successive  link  of 
the  demonstration.  How  far  this  conduces  to  render  the  de- 
nonstfation  more  convincing  than  it  was  before,  is  not  now 
the  question.  Some  doubts  may  reasonably  be  entertained  upon 
this  head,  when  it  is  considered,  that,  among  the  various  expo- 
dients  employed  by  mathematical  teachers  to  assist  the  apprer 
beBsion  of  their  pupib^  none  of  them  have  ever  thought  of  re- 
solving a  demonstration  (as  may  always  be  easily  done)  into 
the  syllogisms  of  which  it  is  composed  *.  But,  abstracting  al« 
together  from  this  consideration,  and  granting  that  a  demon- 
stration may  be  rendered  more  manifest  and  satisfactory  by 


*  From  a  paMig^  Indeed  in  a  memoir  by  Leibnitz^  (printed  in  the  sixth  volume  of 
die  Acta  Ernditorum)  it  would  feem,  that  a  commentary  of  this  kind,  on  the  first  six 
books  of  Euclidy  had  been  actually  carried  into  execution  by  two  writers,  whose  names 
he  mentions.  **  Firma  autem  demonstratio  est,  quae  praescriptam  a  logica  formam  ser* 
<<  vat,  non  quasi  semper  ordinatis  scholarum  more  syllogismis  opus  sit  (quales  Christian 
^  nus  HerUnui  et  Canradus  Jhuypodius  in  sex  priores  Euclidis  libros  exhibuen/nt)  sed 
^  ita  saltern  ut  argumentatio  concludat  vi  format**  &c  See*  Acta  Eruditor.  Lips.  Vol.  L 
p.  285.  Venet.  1740« 

I  have  not  seen  either  of  the  works  alluded  to  in  the  above  sentence ;  and,  upon  less 
respectable  authority,  should  scarcely  have  conceived  it  to  be  credible,  that  any  person, 
capable  of  understanding  Euclid,  had  ever  seriously  engaged  in  such  an  undertaking. 

« 

It  would  have  been  difficult  to  devise  a  more  effectual  expedient  for  exposing,  to  tlie 
meanest  understanding,  the  futility  of  the  syllogistic  theory. 
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bdlng  syllogisdcaUy  stated ;  upon  what  principle  can  it  be  soph 
posed  possible,  after  the  demonstration  has  been  thus  ana)i«id 
and  expanded,  to  enforce  and  corroborate,  by  any  subadaavf 
reasoning,  that  irres»tible  conviction  which,  demonatrationi  ao* 
cessarily  ccmimands  ? 

r 

It  furnishes  no  valid  reflty  to  diis  objection,  to  ftllege,  that 
mathematicians  often  employ  themselves  in  inventiag  difiereait 
demonstrations  of  the  same  theorem ;  £nr,  in  sach  inrtMMwty 
their  attempts  do  not  proceed  horn  any  saztety  to  sw^  tbe 
mass  of  evidence,  by  finding  (as  in  same  other  sdencea)  a  ^m* 
riety  of  collateral  argum^EVts^  idl  bearing,  with  tiieir  Gomfanui 
force,  on  the  same  troth '^-^their  only«  mAi  n,  to  discover  tha 
easiest  and  shortest  road  by  >wliioh  liie  ^tmtfa  may  be  leachadi 
In  point  of  simf^city,  and  of  whM  geometers  oaU  whffmtmi 
t^ese  various  demonstrations' may  >diiflK9r  widely  frdmeachotboTf; 
but,  in  point  of  sound  logic,  they  are ^aU  pnedsely  on  the^saotfi 

footing.      Earii  of  th^m.  Ahin^fl.  wilh  ita  ckxuri  intrMnair*  ^'g^*^  ^^ff^f^  j 

and  the  first  which  occurs  (provided  tb^y  be  all  equally,  undo^ 
stood)  commands  the  assent  not  4ess  irremtibly  '^thrar  Ibe  ksfe. 

The  idea,  however,  on  which  Aristotle  proceeded,  in  attempt- 
ing to  fortify  one  demonstration  by  another,  bears  no  analogy 
whatever  to  the  practice  of  mathematicians  in  muhiplying 
proofs  of  the  same  theorem;  nor  can.  it  derive  the  slightest 
countenance  ft*om  their  example.  His  object  was  not  to  teach 
us  how  to  demonstrate  the  same  thing  in  a  variety  of  different 
ways ;  but  to  demonstrate,  by  abstract  reasoning,  tbe  conclu- 
siveness of  demonstration.    By  what  means  he  set  about  the 
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i^v>nii4i,n :u;in-  i 


It  of  hig  purpose^  will  afterwards  apfiear.  At 
present,  I  speal(  only  of  bis  design ;  which,  if  the  toveffmg  re- 
marks be  ju9t,  it  will  fiot  be  easy  to  reconcile  with  correct  views, 
eit&er  concerning  the  naiture  of  evidence,  or  the  theory  of  the 
human  nndensrtanditig. 

For  the  sake  of  those  who  have  not  previously  turned  their 
attention  to  Aristotle's  Logic,  it  is  necessary,  before  proceed- 
ing £airtber,  to  take  notiee  of  a  peculiarity  (and,  as  appears  to  me, 
an  impropriely;)  in  the  use  which  he  makes  of  the  epithets  de^ 
mefistMiwe  and  dudediMd^  to  mark  the  distinction  between  the 
two  great  classes  into  whith  he  divides  syllogisms ;  a  mode  of 
speaking  which,  according  to  the  common  use  of  language, 
would  se^fi  to  imply,  that  one  species  of  syllogisms  may  be 
more  oonclusive  and  cogent  than  another.  That  this  is  not  the 
case^  is  almost  selfi^videot ;  for,  if  a  syllogism  be  perfect  m 
f&rm^  it  must,  of  necessity,  be  not  only  oonckunve,  but  demon* 
strativdy  conclusive.  Nof  is  this,  in  fact,  the  idea  which  Am* 
tode  himself  annexed  to  the  distinetion ;  for  he  tells  us,  that  it 
doei&  not  refer  lo  the  form  of  syllogisms,  but  to  their  nutUer; — 
or,  in  plainer  language,  to  the  degree  of  evidence  accompamy* 
ing  the  premises  on  which  they  proceed  ^.     In  the  two  books  of 


*  To  the  same  purpose  also  Dr  Wallis;  **  Syllogismus  Tapicus  (qui  et  Dialectiau 
**  Aid  solet)  talis  baberi  aolet  syllogiannift  (seusyllogisBaonuB  series)  qm  firmam  potiua 
**  prsesumplioiieai,  •ettqpiiuonem  valde  probabilem  creat,  quam  absolatam  certitudiDem. 
**  Nob  quideiB  ratione  FamuPf  (aam  syUogismi  €mme^  ai  in josta  forma,  auntdemonstra- 
<<  tivi ;  hoc  est,  ai  praemiaaa^  verae  aint,  vera  erit  et  oonckisioy)  sed  ratione  Materia,  sen 
**  Pranussarum  $  qusDi^fio^  utplurimumy  non  aunt  absolute  certssy  et  universality  vere ; 
**  sed  saltern  probabiles,  at  que  utplurimum  verse."     JVallis,  Logica,  Lib.  iii.  cap.  28. 

I  1 
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his  last  ADalytics»  accordiogly,  he  txeaU  ,of  iSyllogisms  which 
are  said  to  be  demonstrative,  because  their  premises  are  cer^ 
tsdn ;  and  in  his  Topics,  of  what  he  calb  ditdectiicaJl  syllogi^ms^ 
because  their  premises  are  only  probable^  Would  it  not  hav6 
been  a  clearer  and  juster  mode  of  stating  this  distinction,  to 
have  applied  the  epithets  demonstrative  and  dialectical  to  the 
troth  of  the  condusions  resulting  from  these  two  classes  of  syllo- 
gisms, instead  of  applying  them  to  the  syllogisms,  themselves  ?. 
The  phrase  demonstrative  syllogism  certaiitly  seems,  at  first  sights 
to  express  rather  the  complete  and  necessary  conuection  be- 
tween  the  conclusion  and  the  premises,  than  the  certainty  or 
the  necessity  of  the  troths  which  the  premises  assume. 

i 

To  this  observation  it  may  be  added^  (in. order;  tO:pjnevent  any 
misapprehensions  from  the  ambiguity  of  language,)  that  Aris- 
totle^s  idea  of  the  nature  of  demonstration,  is  essentially  differ^p . 
ent  from  that  "which  L  have  already  jepadeavoured,  to  explain. 
*'  In  all  demonstration/^  (^s  Dr  Gillies,  whQs  in  this  instance, 
has  very  accurately  and  cjeaf ly  Imitated  his  author^s  doctrine,) 
^^  the  first  principles  must.be  neces9ary,  immulalple,  and  there- 
^  fore  eternal  troths,  because  those  quaUties  could  not  belong 
'*  to  the  conclusion^  unless  they  belonged  to  the  premises, 
**  which  are  its  causes  *J'    According  to  the  account  of  de- 


^  Aristotle's  Ethics  and  Politics^  drc    By  Dr  Gillies.    Vol.  I.  p:  96. 

I  am  much  at  a  loss  how  to  reconcile  this  account  of  demonstrative  evidence  with 

the  view  which  is  given  by  Dr  Gillies  of  the  nature  of  syllogism,  and  of  the  principles 

on  which  tlie  syllogistic  theory  is  founded.    In  one  passage  (p.  81.)  he  tells  us,  that 

'^'Aristotle  invented  the  syllogism,  to  prevent  imposition  arising  from  the  abuse  of 
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monstralive  •  or  mathematical  evidence  foraierly  given,  the  first 
principles  on  which  it  rests  are  not  eternal  and  immutable 
truths,  but  definitions  or  hypotheses  ;  and  therefore,  if  the  epi- 
thet demonstrative  be  understood,  in  our  present  argument,  as 
descriptive  of  that  peculiar  kind  of  evidence  which  belongs  to 
mathematics,  the  distinction  between  demonstrative  and  dialec- 
tical syllogisms  is  reduced  to  this ;  that  in  the  former,  where 
all  that  is  asserted  is  the  necessary  connection  between  the  con- 
clusion and  the  premises,  neither  the  one  nor  the  other  of  these 
can  with  propriety  be  said  to  be  either  true  or  faht^  because 
both  of  them  are  entirely  hypothetical :  in  the  latter,  where  the 
premises  are  meant .  to  express  truths  or  &cts,  (supported,  on 
the  most  favourable  supposition,  by  a  very  high  degree  of  pro- 
bability,) the  conclusion  must  necessarily  partake  of  that  un-, 
oertainty  in  which  the  premises  are  involved. 

But  what  I  am  chiefly  anxious  at  present  to  impress  on  the. 

^  words  :**  in  a  second  (p.  83.)  that  '^  the  sitnpTe  tntdi  on  which  Aristotle  has  reared  a 
^*  lofty  and  various  structure  of  abstract  science,  clearly  expressed  zsAfuJly  demonstraU 
«  ee^-ws  itself  founded  in  the  natunll  and  universal  texture  of  language :''  in  a  third 
(p.  86.)  that  </  the  doctrines  of  Aristotle's  Organon  have  been  strangely  perplexed  by 
<<  confounding  the  grammatical  principles  on  'which  that  tvork  is  built  with  mathematical 
<<  axioms."  Is  it  possible  to  suppose,  that  Aristotle  could  have  ever  thought  of  applying 
to  mere  grammatical  principlles,'^to  truths  founded  in  the  natural  and  universal  texture  of 
/^ftgtuig^— •the  epithets  ci  necessary y  immutable^  and  eternal  f 

I  am  unwilling  to  lengthen  this  note^  otherwise  it  might  be  easily  shewn,  how  utterly 
irreconcilable,  in  the  present  instance,  are  the  glosses  of  this  ingenious  commentator  with 
the  text  of  his  author.  Into  some  of  these  glossds  it  is  probable  that  he  has  been  un- 
consciously betrayed,  by  his  anxiety  to  establish  the  claim  of  his  favourite  philosopher 
to  the  important  speculations  of  Locke  on  the  abuse  of  words,  and  to  those  of  some 
later  writers  on  language,  considered  as  an  instrument  of  thought. 
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minds  of  mj  readers  is  the  substance  of  the  two  following  pfo* 

petitions:  jptr^/^  That  dialectical;  syUogisms  (provided  they  be 

not  sophistical)  arc  not  less  demonstratively  conclusive,  so  far 

as  the  process  of  reasoning  is  concemedy  than  those  to  which  thit 

latter  epithet  is  restricted  by  Anstotle ;.  and,  secondfy^That  it  it 

to  the  process  of  reasoning  akme^  and  not  to  the  premises  oa 

which  it  proceeds,  thai  Aristotle's  demonstrations  exclusively 

refer.    The  sole  object,  therefore^  of  these,  .demonstrations^  is 

(as  I  already  remarked)  not  to  stttei^then^.bynew  proofs^  pfiiK 

cifdes  which  were  doubtfoly  or  to  supply/ new  links  to  a  chaui^ 

of  reasoning  which  was  imfMvfiKt,  but  tcroonfirmione  set  o£do» 

monstarations  by  nnans^of  another.    The  mistakes  inta  whidt 

9ome  of  myreadeiB  mights  have  been  led*  by  the  oontmstwiiiohi 

Afistotle^  language  implies  between  dialectical  syUogiams^.andi 

those  which  he  honouiB  with-  the  title  of  demonstmtiva^  will,  t 

trust,  furnish  a  sufficient  apdogy  for  the  length  of  this  exp]ana« 

tion. 

Having  enlaiged  so  fully  oa  the  professed  aim  of  Aristotle's 
demonstrations,  I  shall  dispatd^in^  a  very  few  pa^es^  whafcl 
have  to  offer  on  the  manner  in  which  he  has  earned'  hk^desiga 
into  effect.  If  the  design  be  as  unphUosophical  as  I  have  en^ 
deavoured  to  shew  tiiat  it  is,  the  apparatus  contrived  for  its  ex* 
ecution  can  be  considered  in  no  other  light  than  as  an  object  of 
literary  curiosity.  A  prooess  of  reasoning. which. pretends,  to 
demonstrate  the  legitimacy  of  a  conclusion  wfaichf  of  itself  by 
its  own  intrinsic  evidence,  irresistibly  commands  the  assent; 
musty  we  may  be  perfectly  assured,  be  at  bottom  unsubstan- 
tiaL  and.  illusory,  how  specious  soever,  it  may  at  first  sight  ap- 
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poar.  Supposing  aU  its  inferences  to  foe  strictly  jusk»  it  can  only 
bfd&g  US' found  again  to  the  point  from  whence  wo^set  out 

<  The  very  acute  strictures ,  of  Dr  Reid,  in  his  Analysis  of  A- 
rislotleV  Logic^  on  tdiis  part  of  the  Syliogistic  Tlieory^  render  it 
superfluous  for  me,  on  the  present  occasion,  to  enter  into  any 
details  upon  the  subjept.  To  this  small,  but  valuable  tract, 
iherefOTe,  Jr  b^  leave  to  refep  my  leaiders  ;  contenting  myself 
wtthasboft  eztraeby  whichcontainsa  general  and  compendious 
yiew  o£  the  OMidusimi  dntwn,  and  of  the  argument  used  to 
prove  it^ift  eacb  of  the  three  figuresr  of  syllogiBms. 

f^  In  the  first  %are,  the  eonolttsion  affirms  or  denies  some* 
^  thing  of  ar  certain  species  or  individual ;  and  the  ai^ument  to 
^^  prove  this  conclusion  is.  That  the  same  thing  may  be  affirm- 
^^  ed'  OD  denied  of  the  whole  geaus  to  which  that  species  or  ia^ 
^^  diividual  belongs* 


^<  In  the  second  figure,  the  conclusion  is.  That  some  species 
or  individual  does  not  belong  to  such  a  genus ;  and  the  ar* 
gument  is.  That  some-  attribute  common  to  the.  whole  genus 
does  notbdong  to  that  species  or  individuaL 


4< 
4( 


it 


In  the  third  figure,  the  conclusion  is,  that  such  an  attribute 
belongs  to  part  of  a  genus  ;  and  the  argument  is,  That 
^^  the  attribute  in  question  belongs  to  a  species  or  individual 
^*  which  is  part  of  that  genus. 


^*  I  apprehend  that,  in  this  short  view,  every  conclusion  that 
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^^  falls  within  the  compass  of  the  three  figures,  as  well  as  the 

"  mean  of  proof,  is  comprehended.  The  rules  of  all  the  figures 
might  be  easily  deduced  from  it ;  and  it  appears  that  there 
is  only  one  principle  of  reasoning  in  all  the  three ;  so  that  it 

^^  is  not  strange,  that  a  syllogism  of  one  figure  should  be  re- 

^<  duced  to  one  of  another  figure. 

^^  The  general  principle  in  which  the  whole  terminates,  and 
"  of  which  every  categorical  syllogism  is  only  a  particular  ap- 
^<  plication,  is  this.  That  what  is  affirmed  or  denied  of  the  whole 
"  genus  may  be  affirmed  or  denied  of  every  species  and  indivi- 
^^  dual  belonging  to  it.  This  is  a  principle  of  undoubted  cer- 
^^  tainty  indeed,  but  of  no  great  depth.  Aristotle  and  all  the  lo- 
^^  gicians  assume  it  as  an  axiom,  or  first  principle,  from  which 
^^  the  syllogistic  system,  as  it  were,  takes  its  departure ;  and 
^^  after  a  tedious  voyage,  and  great  expence  of  demonstration, 
^<  it  lands  at  last  in  this  principle,  as  its  ultimate  conclusion. 
"  O  curas  hominum  !  0  quantum  est  iff  rebus  inane  I  *" 

When  we  compare  this  mockery  of  science  with  the  unrival- 
led powers  of  the  inventor,  it  is  scarcely  possible  to  avoid  sus- 
pecting, that  he  was  anxious  to  conceal  its  real  poverty  and  na* 
kedness,  under  the  veil  of  the  abstract  language  in  which  it 
was  exhibited.  It  is  observed  by  the  author  last  quoted,  that 
Anstotle  hardly  ever  gives  examples  of  real  syllogisms  to  illus- 
trate his  rules ;  and  that  his  commentators,  by  endeavouring  to 
supply  this  defect,  have  only  brought  into  contempt  the  theory 


*  This  axiom  is  caOed^  in  scholastic  language^  the  dictum  de  omni  et  de  nuUo* 
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of  their  master.  "  We  acknowledge  (says  he)  that  this  wa3 
^*  charitably  done,  in  order  to  assist  the  conception  in  matters 
"  so  very  abstract ;  but  whether  it  was  prudently  done  for  the 
"  honour  of  the  art,  may  be  doubted."  One  thing  is  certain, 
that  when  we  translate  any  of  Aristotle's  demonstrations  from 
the  general  and  enigmatical  language  in  which  he  states  it,  into 
more  familiar  and  intelligible  terms,  by  applying  it  to  a  parti- 
cular example,  the  mystery  at  once  disappears,  and  resolves 
into  some  self-evident  or  identical  puerility.  It  is  surely  a 
strange  mode  of  proof,  which  would  establish  the  truth  of  what 
is  obvious,  and  what  was  never  doubted  of,  by  means  of  an  ar- 
gument which  appears  quite  unintelligible,  till  explained  and 
illustrated  by  an  instance  perfectly  similar  to  the  very  thing  to 
be  proved. 

^^  If  A  (says  Aristotle)  is  attributed  to  every  B,  and  B  to 
"  every  C,  it  follows  necessarily,  that  A  may  be  attributed  to 
"  every  C  *."  Such  is  the  demonstration  given  of  the  first 
mode  of  the  first  figure ;  and  it  is  obviously  notliing  more  than 
the  axiom,  called  the  dictum  de  omni^  concealed  under  the  dis- 


•  Analyt.  Prior,  cap.  iv. 

It  is.  obvious,  that  Aristotle's  symbolica]  demonstrations  might  be  easily  thrown  into 
the  form  of  symbolical  syllogisms.  The  circumstance  which  induced  him  to  prefer  tlie 
former  mode  of  statement,  was  probably  that  he  might  avoid  the  appearance  of  reason- 
ing in  a  circle,  by  employing  the  syllogistic  theory  to  demonstrate  itself.  It  is  curious 
how  it  should  have  escaped  him,  that,  in  attempting  to  shun  this  fallacy,  he  had  fallen 
into  another  exactly  of  the  same  description  ;-^that  of  employing  an  argument  in  the 
common  form  to  demonstrate  the  legitimacy  of  syllogisms,  after  having  represented  a 
syllogistic  analysis  as  the  only  infallible  test  of  the  legitimacy  of  a  demonstration. 
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guise  of  an  uncouth  and  caba;li9tic«l  phraseology.  The  demon* 
stra  lions  given  of  the  other  legitimate  modes  aie  all  of  the  same 
description. 

In  disproving  the  illegitimate  modes,  he  proceeds  after  a  simi- 
lar manner ;  condescending,  however,  in  geneml,  to  supf^y  us, 
by  way  of  example,  with  three  terms,  such  as  banum^  habitus^ 
prudentia ;  albums  ^qimSf  cygnus  ; — ^whidi  three  terms,  we  are 
left,  for  our  own  satisfaction,  to  form  into  ill^itimate  syllo- 
gisms of  the  paitacular  figure  and  mode  which  may  be  under 
consideratkm.  The  manifest  incondusiveness  of  every  such 
syilogism,  he  seems  to  have  thought,  might  assist  readees  9i 
slower  apprehension  in  pecoeiving  more  easily  the  import  of  iAm^ 
general  proposition.  The  incondusiveness,  for  instance,  of  tfame 
modes  of  the  first  figure,  in  which  the  major  is  particular,  is 
thus  stated  and  explained.  ^  If  A  is  or  is  not  m  wtoo  E^  and 
^^  B  in  every  C,  no  conclusion  follows.  Take  for  the  tenns  m  the 
^<  affirmative  case,  goodf  babiif  prudence  ;  in  the  n^gative^  gMtk' 
*^  habk^  tgnaroiice*."  With  respect  to  such  [wssages  m  this,  Jh 
Reid  has  perfectly  expressed  my  feehnig,  when  he  say*  i  That 
^^  the  laconic  style  of  the  author,  the  use  of  symbob  JiDt  fami- 
liar, and,  in  place  of  giving  an  example,  bis  leaving  us  to 
fonn  one  from  three  assigned  terms,  give  such  emharmss- 
'^  ment  to  a  r«ad^,  that  he  is  like  one  reading  a  book  of  ridit 
^^  dles*f/'    Can  it  be  reasonably  supposed,  that  so  great  ati  ab» 


*  Analyt.  Prion  cap.  !▼• 

f  Dr  Gillies  has  attempted  a  Tindication  of  the  use  which  Aristotle^  in  his  demonstra- 
tionsy  has  made  of  the  letters  of  the  alphabet.  For  somie  remarks  on  fhif  atteipjpt,  Sfe 
Note  (L.) 
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scurity  in  such  a  writer  was  not  the  effect  of  some  systematical 
design  ? 

Prom  the  various  considerations  already  stated,  I  might  per- 
haps, without  proceeding  farther,  be  entitled  to  conclude,  that 
Aristotle's  demonstrations  amount  to  nothins:  more  than  to  a 
specious  and  imposing  parade  of  words;  but  llie  innumerable 
testimonies  to  their  validity,  from  the  highest  names,  and  the 
admiration  in  which  they  continue  to  be  held  by  men  of  dis« 
linguished  learning,  render  it  necessary  for  me,  before  dismis- 
sing the  subject,  to  unfold  a  little  more  completely  some  parti, 
of  the  foregoing  argument. 

It  may  probably  appear  to  some  of  my  readers  superfluous 
to  remark,  after  the  abovcHrited  specimens  of  the  reasonings  in 
question,  that  not  one  of  these  demonstradons  ever  carry  the 
mind  forward,  a  single  step,  from  one  truth  to  another ;  but 
merely  from  a  general  axiom  to  some  of  its  particular  exemjpU- 
fications.  Nor  is  this  all ;  they  carry  the  mind  in  a  direction 
opposite  to  that  in  which  its  judgments  are  necessarily  formed. 
The  meaning  of  a  general  axiom,  it  is  well  known,  is  seldom,  if 
ever  intelligible,  till  it  has  been  illustrated  by  some  example ; 
whereas  Aristotle,  in  all  his  demonstrations,  proceeds  on  the 
idea,  that  the  truth  of  an  axiom,  in  particular  instances,  is  a 
logical  consequence  of  its  truth,  as  enunciated  in  general  terms. 
Into  this  mistake,  it  must  be  owned,  he  wastiot  unnaturally  led 
by  the  place  which  is  assigned  to  axioms  at  the  beginning  of 
the  elements  of  geometry,  and  by  the  manner  in  which  they 
ar  e  afterwards  referred  to  in  demonstrating  the  propositions. 

Kk 
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^*  Since  A  (it  is  said)  is  equal  tx>  B,  and  B  to  C,  A  is  equal  to 
"  C ;  foT^  things  which  are  equal  to  one  and  the  same  things  are 
"  equal  to  one  another.'^  This  place,  I  have  little  doubt,  has  been 
occupied  by  mathematical  axioms,  as  far  back,  at  least,  as  the 
foundation  of  the  Pythagorean  school ;  and  Aristotle's  fundap* 
mental  axiom  will  be  found  to  be  precisely  of  the  same  descrip- 
tion. Instead,  therefore,  of  saying,  with  Dr  Gillies,  that  ^  on 
^^  the  basis  of  one  single  truth  Aristotle  has  reared  a  lofty  and 
"  various  structure  of  abstract  science,'' — it  would  be  more  cor- 
rect to  say,  that  the  whole  of  this  science  is  comprised  or  im* 
plied  in  the  terms  of  one  single  axiom.  Nor  must  it  be  forgot^ 
ten  (if  we  are  to  retain  Dr  Gillies's  metaphor)  that  the  structure 
may,  with  much  more  propriety,  be  considered  iets  the  basis  of 
the  axiom,  than  the  axiom  of  the  structure. 

« 
When  it  is  recollected,  that  the  greater  part  of  our  best  philo* 

sophers  (and  among  the  rest  Dr  Reid)  still  persevere,  after  aD 

that  Locke  has  urged  on  the  opposite  side  of  the  question,  in 

considering  axioms  as  the  ground-work  of  mathematical  science^ 

it  will  not  appear  surprising,  that  Aristotle's  demonstrations 

should  have  so  long  continued  to  maintain  their  ground  in  books 

of  logic.    That  this  idea  is  altogether  erroneous,  in  so  far  as 

mathematics  is  concerned,  has  been  already  sufficiently  shewn ; 

the  whole  of  that  science  resting  ultimately,  not  on  axioms,  but 

on  definitions  or  hypotheses.    By  those  who  have  examined  my 

reasonings  on  this  last  point,  and  who  take  the  pains  to  com* 

bine  them  with  the  foregoing  remarks,  1  trust  it  will  be  readily 

allowed,  that  the  syllogistic  theory  furnishes  no  exception  to  the 

general  doctrine  concerning  demonstrative  evidence,  which  I 
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formerly  endeavoured  to  establish ;  its  pretended  demonstra^ 
tions  being  altogether  nugatory,  and  terminating  at  last  (as 
must  be  the  case  with  every  process  of  thought  involving  no 
data  but  what  are  purely  axiomatical)  in  the  very  proposition 
from  which  they  originally  set  out. 

The  idea  that  all  demonstrative  science  must  rest  ultimately 
on  axioms,  has  been  borrowed,  with  many  other  erroneous  max- 
ims,  from  the  logic  of  Aristotle;  but  is  now,  in  general,  staled 
in  a  manner  much  more  consistent  (allhough  perhaps  not  nearer 
to  the  truth)  than  in  the  works  of  that  philosopher.  According 
to  Dr  Reid,  the  degree  of  evidence  which  accompanies  our 
conclusions,  is  necessarily  determined  by  the  degree  of  evi* 
dence  which  accompanies  our  first  principles ;  so  that,  if  the 
latter  be  only  probable,  it  is  perfectly  impossible  that  the  for- 
mer should  be  certain.  Agreeing,  therefore,  with  Aristotle,  in 
considering  axioms  as  the  basis  of  all  demonstrative  science, 
he  was  led,  at  the  same  time,  in  conformity  with  the  doc- 
trine just  mentioned,  to  consider  them  as  eternal  and  immutable 
truths,  which  are  perceived  to  be  such  by  an  intuitive  judg- 
ment of  the  understanding.  This,  however,  is  not  the  language 
of  Aristotle ;  for,  while  he  tells  us,  that  there  is  no  demonstra- 
tion but  of  eternal  truths*,  he  asserts,  that  the  first  principles 
which  are  the  foundation  of  all  demonstration,  are  got  by  in- 


ffvfJifii^Kf    Analyt.  Post.  Lib.  1.  cap.  viii. 
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duction  from  the  inforaialions  of  sense  ^.  In  what  manner 
this  apparent  contradiction  is  to  be  reconciled,  I  leave  to  the 
consideration  of  his  future  commentatorH. 

For  my  own  part,  I  cannot  help  being  of  opinion  with  Lord 
Monboddo  (who  certainly  was  not  wanting  in  a  due  respect 
for  the  authority  of  Aristotle)  that  the  syllogistic  theory  would 
have  accorded  much  better  wi|h  the  doctrine  of  Plato  concern^ 
ing  general  ideas^  than  with  that  held  on  the  same  subject  by 
the  founder  of  the  Peripatetic  school  -f-.  To  maintain  that,  in 
all  demonstration,  we  argue  from  generals  to  particulars,  and, 
at  the  same  time,  to  assert,  that  the  necessary  progress  of  our 
knowledge  is  from  particulars  to  generals,  by  a  gradual  indue* 
tion  from  the  informations  of  sense,  do  not  appear,  to  an  or* 
dinary  understanding,  to  be  very  congruous  parts  of  the  same 
system  % ;  and  yet  the  last  of  these  tenets  has  been  eagerly 


*  Ex  gjLif  9VP  du^Bn^HH  ytyviTAi  (jLvniAw.  ex  /c  (iniMif  rnKKAna  rv  m/tv  yif[JiA99i9 
tlvjntfiA.     is  yAf  voWm  fjLnifJMi  r^  AftifA^,  ^fMrtt^i*  yuA  imr  ix  /*  tfnrfifiiAf  w  at 

iXi#r«K  TO  av74,  TiX»N^  Afj(9i  KAt  t'TiffTViyMf.  i«r  ftfr  ircfi  ytnffiVf  riyynf'  t«r  /l  vfi 
TO  or,  i7/^Tif//if^.  ( AnalyU  Post.  Lib.  ii.  cap.  xix.)  The  whole  chapter  may  b«^read 
with  advantage  by  those  who  wish  for  a  fuller  explanation  of  Aristotle's  opinion  on  this 
question.  His  illustration  of  the  intellectual  process  by  which  general  principles  are 
obtained  from  the  perceptions  of  sense,  and  from  reiterated  acts  of  memory  reaolvinig 
into  one  experience^  is  more  particularly  deserving  of  attention. 

f  Ancient  Metaphysics,  VoL  V.  pp.  184>  185. 

X  It  may  perhaps  be  asked.  Is  not  this  the  very  mode  of  philoM^hizing  recommend- 
ed by  Bacon,  first,  to  proceed  analytically  from  particulars  to  generals,  and  then  to 
reason  synthetically  from  generals  to  particulars  ?  My  reply  to  this  question  (a  ques- 
tion which  will  not  puzzle  auy  person  at  all  acquainted  with  the  subject)  I  must  delay, 
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claimed  as  a  discovery  of  Aristotle,. by  some  of  the  most  zeal- 
ous admirers  of  ins  logical  demonstialions  *. 


it 


tin  I  shall  have  an  opportunity^  in  the  progress  of  my  work,  of  pointing  out  the  essen-* 
tial  difference  between  the  meanings  annexed  to  the  word  induction^  in  the  Aristotelian^ 
and  in  the  Baconian  logic. — Upon  the  present  occasion,  it  is  su£Bcient  to  observe,  that 
Bacon's  plan  of  investigation  was  never  supposed  to  be  applicable  to  the  discovery  of 
principles  which  are  necessary  and  eternal. 

*  See  Dr  Gillies's  Analysis  of  Aristotle's  works,  passim. 

In  this  learned,  and  on  the  whole  very  instructive  performance,  I  find  several  doc- 
trines ascribed  to  Aristotle,  which  appear  not  a  little  at  variance  with  each  other*  The, 
following  passages  (which  I  am  led  to  select  from  their  connection  with  the  present 
argument)  strike  me  as  not  only  widely  different,  bat  completely  contradictory,  in  their 
import. 

**  According  to  Aristotle,  d^nitians  ^xe  the  foundations  of  all  science ;  but  those  Jaun^x 
tains  are  pure  only  token  they  originate  in  an  accurate  examination,  and  patient  compa" 
risen  of  the  perceptible  qualities  of  individual  objects,**    Vol.  I.  p.  77. 

**  Demonstrative  truth  can  apply  only  to  those  things  which  necessarily  exist  afler  a 
*^  certain  manner,  and  whose  state  is  unalterable:  and  we  know  those  tilings  when  we 
know  their  causes :  Thus  we  know  a  mathematical  proposition,  when  we  know  the  causes 
that  make  it  true ;  that  is,  when  we  know  all  the  intermediate  propositions,  ujp  to  the 
^^ first  principles  or  axioms,  on  tohich  it  is  ultimately  built.'    Ibid.  pp.  95.  96. 

It  is  almost  superfluous  to  observe,  that  while  the  former  of  these  quotations  founds 
all  demonstrative  evidence  on  definitions,  the  latter  founds  it  upon  axioms.  Nor  is  this 
all.  The  former  (as  is  manifest  from  the  second  clause  of  the  sentence)  can  refer  only 
to  contingent  truths ;  inasmuch  as  the  most  accurate  examination  of  the  perceptible 
qualities  of  individual  objects  can  never  lead  to  the  knowledge  of  things  which  ne- 
cessarily exist  after  a  certain  manner.  The  latter  as  obviously  refers  (and  exclusively 
refers)  to  truths  which  resemble  mathematical  theorems*. 

As  to  Aristotle's  assertion,  that  definitions  are  the  first  principles  of  all  demonstrations 
(cti  ofyAt  7w  AToJ'u^tm  oi  ifs^iJLot),  it  undoubtedly  seems,  at  first  view,  to  coincide 
exactly  with  the  doctrine  which  I  was  at  so  much  pains  to  inculcate,  in  treating  of  that 
peculiar  evidence  which  belongs  to  mathematics.  I  hope,  however,  I  shall  not,  on  this 
account,  be  accused  of  plagiarism,  when  it  is  considered,  that  the  commentary  upon 
these  wordi),  quoted  above  from  Dr  Gillies,  absolutely  excludes  mathematics  from  the 
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In  this  point  of  view,  Lord  Monboddo  has  certainly  con* 
•ducted,  with  greater  skill,  his  defence  of  the  syllogistic  theory ; 
inasmuch  as  he  has  entirely  abandoned  the  important  conclu- 
sions of  Aristotle  concerning  the  natural  progress  of  human 
knowledge;  and  has  attempted  to  entrench  himself  in  (what 
was  long  considered  as  one  of  the  most  inaccessible  fastnesses 
of  the  Platonic  philosophy)  the  very  ancient  theory,  which  as- 
cribes to  general  ideas  an  existence  necessary  and  eternal. 
Had  he,  upon  this  occasion,  after  the  example  of  Aristotle,  con- 
fined himself  solely  to  abstract  principles,  it  might  not  have 
been  an  easy  task  to  refute,  to  the  satisfaction  of  common  read- 
ers, his  metaphysical  arguments.  Fortunately,  however,  he 
has  favoured  us  with  some  examples  and  illustrations,  which 
render  this  undertaking  quite  unnecessary ;  and  which,  in  my 
opinion,  have  given  to  the  cause  which  he  was  anxious  to  sup- 
port, one  of  the  most  deadly  blows  which  it  has  ever  received* 
The  following  panegyric,  in  particular,  on  the  utility  of  logic, 
while  it  serves  to  shew  that,  in  admiration  of  the  Aristotelian 
demonstrations,  he  did  not  yield  to  Dr  Gillies,  forms  precisely 
such  a  comment  as  I  myself  could  have  wished  for,  on  the 
leading  propositions  which  1  have  now  been  attempting  to 
tablish. 


C€ 


In  proof  of  the  utility  of  logic  *  (says  Lord  Monboddo)  1 


number  of  those  sciences  to  which  they  are  to  be  applied— On  this  point,  too,  Aris- 
totle's own  langui^e  is  decisive.  £^  «rA^x«i«r  «tf«  CffK^oys^iioi  imr  if  «T0/fi^/^«J 
Analyt*  Poster.  Lib.  i.  Cap.  iv. 

*  Ancient  Metaphysics,  Vol.  V»  p.  152.   . 
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'^  will  give  an  example  of  an  argument  to  prove  that  man  is  a 
^  substance ;  which  argument,  put  into  the  syllogistic  form,  is 
"this: 

"  Everj/  Animal  is  a  Substance  ; 

"  Rvery  Man  is  an  Animal ; 

"  Therefore  every  Man  is  a  Substance.** 

"  There  is  no  man,  I  believe,  who  is  not  convinced  of  the 
^<  truth  of  the  conclusion  of  this  syllogism :  But,  how  he  is  con* 
^  vinced  of  this,^  and  for  what  reason  he  beheves  it  to  be  true, 
"  no  man  can  tell,  who  has  not  learned,  from  the  logic  of  Aris- 
"  totle,  to  know  what  a  proposition,  and  what  a  syllogism  is. 
"  There  he  will  learn,  that  every  profK)sition  affirms  or  denies 
"  something  of  some  other  thing.  What  is  affirmed  or  denied 
"  is  called  the  Predicate ;  and  that  of  which  it  is  affirmed  or 
"  denied,  is  called  the  Subject.  The  predicate  being  a  more 
"  general  idea  than  the  subject  of  which  it  is  predicated,  must 
"  contain  or  include  it,  if  it  be  an  affirmative  proposition ;  or 
"  if  it  be  a  negative  proposition,  it  must  exclude  it.  This  is 
"  the  nature  of  propositions :  And  as  to  syllogism,  the  use  of 
"  it  is  to  prove  any  proposition  that  is  not  self-evident*  And 
<'  this  is  done  by  finding  out  what  is  called  a  middle  term ; 
^^  that  is,  a  term  connected  with  both  the  predicate  and  the 
"  subject  of  the  proposition  to  be  proved.  Now,  the  proposi- 
"  tion  to  be  proved  here  is,  that  man  is  a  substance  ;  or,  in  other 
"  words,  that  substance  can  be  predicated  of  man :  And  the 
"  middle  term,  by  which  this  connection  is  discovered,  is  awi- 
^^  nial^  of  which  substance  is  predicated ;  and  this  is  the  major 


u.- 


1164  £LEMBNT8   OF  THE   PHILOSOPHY         [CHAP.III. 

^  proposition  of  the  syllogisiiiy  by  which  the  major  term  of  the 
*^  proposition  to  be  proved,  is  predicated  of  the  middle  term. 
'^  Then  animal  is  predicated  of  man ;  and  this  is  the  minor  pro- 
"  position  of  the  syllogism,  by  which  the  middle  term  is  predi* 
"  cated  of  the  lesser  term,  or  subject  of  the  proposition  to  be 
^^  proved.  The  conclusion,  therefore,  is,  that  as  substance  con« 
<^  tains  animal,  and  man  is  contained  in  animal,  or  is  part  of 
^^  animal,  therefore  substance  contains  man.  And  the  conclu- 
^'  sion  is  necessarily  deduced  from  the  axiom  I  have  mention- 
^^  ed,  as  the  foundation  of  the  truth  of  the  syllogism,  ^  That 
^^  the  whole  is  greater  than  any  of  its  parts,  and  contains  them 
^  all/  So  that  the  truth  of  the  syllogism  is  as  evident  as  when 
^^  we  say»  that  if  A  contain  B,  and  B  contain  C,  then  A  con- 
"  tains  C. 

^  In  this  manner  Aristotle  has  demonstrated  the  truth  of  the 
**  syllogism.  But  a  man,  who  has  not  studied  his  logic,  can 
••  no  more  tell  why  he  bfelieves  the  truth  of  the  syllogism  above 
^  mentioned,  concerning  man  being  a  substance^  than  a  joiner, 
^  or  any  common  mechanic,  who  applies  a  foot  or  a  yard  to 
^  the  length  of  two  bodies,  and  finds  that  both  agree  exactly 
"  to  that  measure,  and  are  neither  longer  nor  shorter,  can  give 
"  a  reason  why  he  believes  the  bodies  to  be  equal,  not  know« 
^^  ing  the  axiom  of  Euclid,  ^  That  two  things,  which  are  equal 
"  to  a  tliird  thing,  are  equal  to  one  another."' 


"  By  this  discovery  Aristotle  has  answered  the  question, 
"  which  Pontius  Pilate,  the  Roman  Governor,  asked  of  our 
"  Saviour,  fy/iat  Truth  is  ?  The  answer  to  which  appears  now 
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<'  to  be  so  obvious, '  that  I  am  persuaded  Pilate  would  not  have 
M  asked  it  as  a  question,  which  he  no  doubt  thought  very  diffi- 
<*  cult  to  be  answered,  if  he  bad  not  studied  the  logic  of  Aris- 
M  toUe  *  " 

After  perusing  the  above  exposition  of  Aristotle's  demonstra- 
lion,  the  reader,  if  the  subject  be  altogether  new  to  him,  will  be 
apt  to  imagine,  that  the  study  of  logic  is  an  undertaking  of 
much  less  difficulty  than  he  had  been  accustomed  formerly  to 
apprehend;  tlie  whole  resolving  ultimately  into  this  axiom, 
^  That  if  A  contains  B,  and  B  contains  C,  then  A  contains 
^^  C/'  In  interpreting  this  axiom,  he  will  probably  figure  to 
himself  A,  B,  and  C,  as  bearing  some  resemblance  to  three 


•  Ancient  Metaphysics,  Vol  V.  pp.  152,  15S,  154. 

I  have  quoted  this  pMcttge  at  length,  because  I  consider  it  u  an  instructive  example 
^  the  effects  likely  to  be  produced  on  the  understanding  by  scholastic  studies,  wherd 
they  become  a  favourite  and  habitual  object  of  pursuit.  The  author  (whom  I  knew 
well,  and  for  whose  memory  I  entertain  a  sincere  respect)  was  a  man  of  no  common 
mental  powers.  Besides  p<Msessing  a  ridi  fund  of  what  is  commonly  called  learning, 
he  was  distinguished  by  natural  acoteness ;  by  a  more  than  ordinary  share  of  wit;  and,  in 
the  discharge  of  his  judicial  functions,  by  the  singular  correctness  gravity,  and  djgnity 
of  his  unpremeditated  elocution ; — and  yet,  so  completely  had  his  faculties  been  subdued 
by  the  vain  abstractions  and  verbal  distinctions  of  the  schools,  that  he  had  brought  him- 

# 

firif  seriously  to  regard  such*  discussions  os  that  which  I  have  here  transcribed  from  Ins 
fforks,  not  only  as  containing  much  excellent. sense,  but  as  the  quintessence  of  sound 
philosophy.  As  for  the  mathematical  and  physical  discoveries  of  the  Newtonians,  )ie 
held  them  in  comparative  contempt,  and  was  probably  prevented,  by  this  circumstance, 
from  ever  proceeding  farther  than  the  first  elements  of  these  sciences.  Indeed,  his  ig- 
norance of  both  was  wonderAilf  considering  ihe  very  liberal  education  which  he  had 
received,  not  only  in  his  own  country,  but  at  a  foreign  university* 

l1 
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boxes,  the  sizes  of  which  are  so  adapted  to  each  other,  that  B 
may  be  literally  put  into  the  inside  of  A,  and  C  into  the  inside 
of  B.  Perhaps  it  may  be  reasonably  doubted,  if  there  is  one 
logician  in  a  hundred,  who  ever  dreamed  of  understanding  it  ia 
any  other  sense.  When  considered  in  this  light,  it  is  not  sur- 
prising that  it  should  instantly  command  the  assent  of  the 
merest  novice:  Nor  would  he  hesitate  one  moment  longer  about 
its  truth,  if,  instead  of  being  limited  (in  conformity  to  the  three 
terms  of  a  syllogism)  to  the  three  letters.  A,  B,  C,  it  were  to  be 
extended  from  A  to  Z ;  the  series  of  boxes  corresponding  to  the 
series  of  letters^  being  all  conceived  to  be  nestledj  one  within 
another,  like  those  which  we  sometimes  see  exhibited  in  the 
hands  of  a  juggler. 

If  the  curiosity  of  the  student,  however,  should  lead  him  to 
inquire  a  little  more  accurately  into  Aristotle's  meaning,  he 
will  soon  have  the  mortification  to  learn,  that  when  one  thing 
is  said  by  the  logician,  to  be  in  another^  or  to  be  contained  in 
another^  these  words  are  not  to  be  understood  in  their  ordinary 
and  most  obvious  sense,  but  in  a  particular  and  technical 
sense,  known  only  to  adepts ;  and  about  which  (we  may  re- 
mark by  the  way)  adepts  are  not,  to  this  day,  unanimously 
agreed.  ^^  To  those  (says  Lord  Monboddo)  who  know  no  mort 
^^  of  logic  nor  of  ancient  philosophy  than  Mr  Locke  did,  it 
'^  will  be  necessary  to  explain  in  what  sense  one  idea  can  be 
^^  said  to  contain  another,  or  the  idea  less  general  can  be  said 
'^^  to  be  a  part  of  the  more  general.  And,  in  the  first  place»  ii 
''  is  not  in  the  sense  that  one  body  is  said  to  be  a  part  of  ano-^ 
^^  ther,  or  the  greater  body  to  contain  the  lesser ;  nor  is  it  $3 
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^^  one  number  is  said  to  contain  another ;  but  it  is  virtually  or 
^'  potentially  that  the  more  general  idea  contains  the  less  general. 
"  In  this  way  the  genus  contains  the  species ;  for  the  genus 
may  be  predicated  of  every  species  under  it,  whether  exist- 
ing or  not  existing ;  so  that  virtually  it  contains  all  the  spe« 
"  cieses  under  it,  which  exist  or  may  exist.  And  not  only  does 
^<  the  more  general  contain  the  less  general,  but  (what  at  first 
"  sight  may  appear  surprising)  the  less  general  contains  the 
<<  more  general,  not  virtually  or  potentiallyj  but  actually.  Thus« 
^^  the  genus  animal  contains  virtually  man,  and  every  other  spe^ 
^'  cies  of  animal  either  existing,  or  that  may  exist :  But  the  ge« 
<^  nus  animal  is  contained  in  man,  and  in  other  animals  actual^ 
<<  ly ;  for  man  cannot  exist  without  being  in  actuality^  and  not 
"  potentially  only,  an  animal  V 

If  we  have  recourse  to  Dr  Gillies  for  a  little  more  light  upon 
this  question,  we  shall  meet  with  a  similar  disappointment. 
According  to  him,  the  meaning  of  the  phrases  in  question  is  to 
be  sought  for  in  the  following  definition  of  Aristotle :  "  To  say 
^*  that  one  thing  is  contained  in  another,  is  the  same  as  saying, 


♦  ADcient  Metaphysial  VoL  IV.  p.  73. 

For  the  distinction  betwixt  containing  potentially  and  actually^  Lord  Monboddo  ac* 
knowledges  himself  indebted  to  a  Greek  author  then  living,  Eugenius  Diaconus.  (Anc, 
Met.  Vol.  IV.  p.  73.)  Of  this  author  we  are  elsewhere  told,  that  he  was  a  Professor  in 
the  Patriarch's  Uniyersity  at  Constantinople ;  and  that  he  published,  in  pure  Attic 
Greek,  a  system  of  logic,  at  Leipsic,  in  the  year  1766.  {Oripn  and  Progress  qf  Lan- 
guagey  VoL  I.  p.  45,  2d  edit.)  It  is  an  extraordinary  circumstance,  that  a  discovery, 
on  which,  in  Lord  Monboddo's  opinion,  the  xohole  truth  of  the  syllogism  depends^  should 
have  been  of  so  very  recent  a  date. 
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^*  that  the  second  can  be  predicated  of  the  first  in  the  full  ex* 
^'  tent  of  its  signification  ;  and  one  term  is  predicated  of  ano- 
^'  ther  in  the  full  extent  of  its  signification,  when  there  is  no 
^^  particular  denoted  by  the  subject,  to  which  the  predicate 
"  does  not  apply  *."  In  order,  therefore,  to  make  sure  of  A- 
ristotle's  idea,  we  must  substitute  the  definition  instead  of  the 
thing  defined  ;  that  is,  instead  of  saying  that  one  thing  is  con-* 
tained  in  another,  we  must  say,  that  ^'  the  second  can  be  predi- 
^'  cated  of  the  first  in  the  full  extent  of  its  signification/'  In 
this  last  clause,  I  give  Aristotle  all  the  advantage  of  Dr  Gil- 
lies's  very  paraphrastical  version  ;  and  yet,  such  is  the  eflfect  of 
the  comment,  that  it  at  once  converts  our  axiom  into  a  riddle. 
I  do  not  say  that,  when  thus  interpreted,  it  is  altogether  imin* 
telligible ;  but  only  that  it  no  longer  possesses  the  sanoie  sort  of 
evidence  which  we  ascribed  to  it,  while  we  supposed  that  one 


•  Gillies's  Aristotle,  Vol.  L  p.  73.  *'  This  remark  (sap  Dr  Gillies)  cdMcA  &  ikejomf 
<*  datian  qf  all  Aristotle's  logiCf  has  been  sadly  mistaken  by  many.  Among  othen»  Dr 
**  Reid  accuses  Aristotle  of  nsbg  as  synonymous  phrases,  the  being  in  a  subject,  and 
^  the  being  truly  predicated  of  a  subject ;  whereas  the  truth  is,  that,  according  to  Aris- 
''  totle,  the  meaning  of  the  one  phrase  is  directly  the  reverse  of  the  meaning  of  the 
"other."    Ibid.        ,  

While  I  readily  admit  the  justness  of  this  criticism  on  Dr  Reid,  I  must  take  the  li- 
berty of  adding,  that  I  consider  Reid's  error  as  a  n^ere  OTersight,  or  dip  of  the  pen. 
That  he  might  hare  accused  Aristotle  of  confounding  two  things  whidi,  although  diffe- 
rent in  fact,  had  yet  a  certain  degree  of  resemblance  or  affinity,  is  by  no  means  impos- 
sible :  but  it  is  scarcely  conceivable,  that  he  could  be  so  careless  ta  to  accuse  him  of 
confounding  two  things  which  he  invariably  states  in  direct  opposition  to  each  other. 
I  have  not  a  doubt,  therefore,  that  Reid*s  idea  was,  that  Aristotle  nsed,  as  synonymous 
phrases,  the  being  in  a  thing,  and  the  being  a  subject  of  which  that  thing  can  be  truly 
predicated ;  more  especially,  as  either  statement  would  equally  well  have  answered  his 
purpose. 


/ 
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thing  was  said  by  the  logician  to  be  contained  in  another,  in  the 
same  sense  in  which  a  smaller  box  is  contained  in  a  greater  *. 

To  both  comments  the  same  observation  may  be  applied ; 
that,  the  moment  a  person  reads  them,  he  must  feel  himself 
disposed  to  retract  his  assent  to  the  axiom  which  they  are 
brought  'to  elucidate ;  inasmuch  as  they  must  convince  him, 
that  what  appeared  to  be,  according  to  the  common  signification 
of  words,  little  better  than  a  truism^  becomes,  when  translated 
into  the  jargon  of  the  schools,  an  incomprehensible,  if  not,  at 
bottom,  an  unmeaning  anigma. 

I  have  been  induced  to  enlarge,  with  more  minuteness  than  I 
could  have  wished,  on  this  fundamental  article  of  logic,  that  I 
might  not  be  accused  of  repeating  those  common-place  g^tera^ 
Kties  which  have,  of  late,  been  so  much  complained  of  by  Aris* 
totle's  champions.  I  must  not,  however,  enter  any  farther  into 
the  details  of  the  system ;  and  shall  therefore  proceed,  in  the 
next  section,  to  offer  a  few  remarks  of  a  more  practical  nature, 
on  the  object  and  on  the  value  of  the  syllogistic  art 


M^- 


*  It  is  wortliy  of  observation,  that  Condillachasavailedhimself  of  thcsame  metapho- 
rical and  equivocal  word  which  the  foregoing  comments  profess  to  explain,  in  support 
of  tlie  theory  which  representA  every  process  of  sound  reasoning  as  a  series  of  identical 
propositions.  ''  L* Analyse  est  la  m^e  dans  toutes  les  sciences^  parce  que  dans  toutes  elle 
*^  conduit  du  connu  a  Tinconnu  par  le  raisonnement,  c'est-a-dire,  par  une  suite  de  juge- 
*^  mens  qui  sont  renfermis  les  uns  dans  les  autres.*'    La  Logijue. 
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Section  IL 

General  Reflections  on  the  Aim  of  the  Aristotelian  Logicj  and  on 

the  intellectual  Habits  which  the  study  of  it  has  a  tendency  to 

form. — That  the  improvement  of  the  power  of  reasoning  ought 

to  be  regarded  as  only  a  secondary  Object  in  the  culture  of  the 

Understanding. 

Th  £  remarks  which  were  long  ago  made  by  Lord  Bacon  on 
the  inutility  of  the  syllogism  as  an  organ  of  scientific  discovery, 
together  w^th  the  acute  strictures  in  Mr  Locke's  Essay  on  this 
form  of  reasoning,  are  so  decisive  in  point  of  argument,  and,  at 
the  same  time,  so  famiUarly  known  to  all  who  turn  their  atten- 
tion to  philosophical  inquiries,  as  to  render  it  perfectly  unne- 
cessary for  me,  on  the  present  occasion,  to  add  any  thing  in 
support  of  them.  I  shall,  therefore,  in  the  sequel,  confine  my« 
self  to  a  few  very  general  and  miscellaneous  reflections  on  one 
or  two  points  overlooked  by  these  eminent  writers;  but  to 
which  it  is  of  essential  importance  to  attend,  in  order  to  esti- 
mate justly  the  value  of  the  Aristotehan  logic,  considered  as  a 
branch  of  education*. 


«  To  some  of  ray  readers  it  may  not  be  superfluous  to  recommend,  as  a  valuable 
supplement  to  the  discussions  of  Locke  and  Bacon  concerning  the  syllogistic  art,  what 
has  been  since  written  on  the  same  subject,  in  farther  prosecution  of  their  views,  by  Dr 
Reid  in  his  Analysis  of  Aristotle's  Logic,  and  by  Dr  Campbell  in  his  Philosophy  of 

Rhetoric. 
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To  this  observation  it  may  be  added,  Tliat,  if  there  are  any 
parts  of  science  in  which  the  syllogism  can  be  advantageously 
applied,  it  must  be  those  where  our  judgments  are  formed,  in 
consequence  of  an  application  to  particular  cases  of  certain 
maxims  which  we  are  not  at  liberty  to  dispute.  An  example 
of  this  occurs  in  the  practice  of  Law.  Here,  the  particular 
conclusion  must  be  regulated  by  the  general  principle,  whe- 
ther right  or  wrong.  The  case  was  similar  in  every  branch  of 
philosophy,  as  long  as  the  authority  of  great  names  prevail* 
ed,  and  the  old  scholastic  maxims  were  allowed,  without  exa- 
mination, to  pass  as  incontrovertible  truths  *•  Since  the  impor« 
tonce  of  ^xperiinant  and  ^hfiervatinn  was  fiilly  understood,  the 

syllogistic  art  has  gradually  fallen  into  contempt. 

A  remark  somewhat  similar  occurs  in  the^  preface  to  the 
Novum  Organon.  "  They  who  attributed  so  much  to  logic 
^'  (says  Lord  Bacon)  perceived  very  well  and  truly,  that  it  was 
^  not  safe  to  trust  the  understanding  to  itself,  without  the  guard 
**  of  any  rules.  But  the  remedy  reached  not  the  evil,  but  be- 
came a  part  of  it :  For  the  logic  which  took  placcy  though  it 
might  do  well  enough  in  civil  affairs^  and  the  arts  which  oon^ 
sisted  in  talk  and  opinion^  yet  comes  very  far  short  of  subtilty, 
in  the  real  performances  of  nature ;  and,  catching  at  what  it 


4( 


*  "  Ce  sera  un  8ujet  Iternel  d'etonnemeot  pour  les  personnes  qui  savent  bien  ce  que  c'est 
**  que  philo8ophie,.que  de  voir  que  Tau^rite  d'Aristote  a  ^te  tellement  respect^e  dans  lea 
"  ecoles  pendant  qnelques  sidcleB,  que  lors  qu'un  disputant  citoit  un  pajisage  de  ce 
^<  philosophe,  celui  qui  soulenoit  la  these  n'osoit  point  dire  iranseat ;  il  falloit  qu'il  ni&t 
^<  le  passage,  ou  qu*il  I'expliquAt  k  sa  mani^e."    Diet,  de  Bayle.    Art,  Arisioie. 
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*^  cannot  reach,  has  senred  to  confirm  and  establish  erroiB,  rather 
*«  than  open  a  way  to  truth  ^/' 


It  is  not,  however,  merely  »  a  useless^  or  inefficient^organ 
the  discovery  of  truth,  tl»t  this  art  is  exceptionable.  The  im« 
pOFtanceof  the  very  object  at  which  it  professedly  aims  is  not 
a  little  doubtful.  To  exercise  with  correctness  the  powersNO^ 
deduction  and  of  argumentation  ;  or,  in  other  words,  to  make  a 
legitimate  inference  from  {he  premises  before  us,  would  seem 
to  be  an  intellectual  process  wiiich  requires  but  little  assistance 
from  mlck  The  strongest  evidence  of  this  is,  the  facility  with 
which^men  of  the  most  moderate  capacity  leara,  in  the  course 
of  a  few  months,  to  comprehend  the  longest,  imathematical  de« 


*  Ai  the  above  tranfllation  is  by  Mr  Locke,  who  has  introduced  it  in  the  way  of  i^k>» 
logy  for  the  freedom  of  his  own  strictures  on  the  school  logic,  the  opinion  which  it  ex* 
presses may  be  considered  as  also  sanctioned  by  the  aothority  of  Aii.naaie*  (See  Hki 
LtttvditeUon  to  hUTreoHeewi  the  eambut  qfthe  Uiukrttaadkf.)  I  cannot  foKbaar'rtf 
■larldBgi  on  this  oocasionf  that  when  Lord  Bacon  speaks  of  the  school  k|gic  as  *'  an* 
**  swering  well  enough  in  civil  affiiirs,  and  the  arts  which  consist  in  talk  and  opinion^** 
his  words  can  only  iqpply  to  dialectical  syllogisms,  and  cannot  possibly  be  extended  t6 
those  which  Aristotle  calls  demofutrative^  Whatever  praise,  therefore,  it  may  be  sup- 
posed to  imply,  tnust  b^  confined  to  the  Bodki^  of  Topics.  Hie  same  obsetrattdir  wHl 
be  found  to  hold  with  respect  to  the  greater  part  of  ^wkal  basibeen  alleged  in;  dafimct 
ef  the  syllogistic  art,  by  Dr  Gfillies,  and  by  theYOtbet  amhpm  refetied  t»  •!&  Ae 
beginning  of  this  section*  One  of  the  ablest  of  these  ieems,  to  assent  to  an  assertion  of 
Bacon,  **  That  lo^c  does  not  help  towards  the  invention  of  arts  and  sciences,  but  only 
''  of  arguments.**  If  it  only  helps  towards  the  'invention  of  arguments,  for  what  pur- 
pose has  Aristotle  treated  so  fUly  of  demonstration  and  of  science  ih  the  two  books  df 
the  Lasf  Analytics?*  ' 

If  m 
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jnoDstration3 ;  a  facility  which,  when  contrasted  with  the  diffi« 
culty  of  enlightening  their  minds  on  questions  of  morals  or  of 
politics,  affords  a  sufficient  proof,  that  it  is  not  from  any 
inabiUty  to  conduct  a  mere  logical  process,  that  our  speculative 
errors  arise.  The  fact  is,  that,  in  most  of  the  sciences,  our  rea- 
sonings  consist  of  a  very  few  steps ;  and  yet,  how  liable  are  the 
most  cautious  and  the  most  sagacious,  to  form  erroneous  con-^ 
elusions  I 

9 

To  enumerate  and  examine  the  causes  of  these  false  judg- 
ments  is  foreign  to  my  purpose  in  this  section.  The  following 
(which  I  mention  only  by  way  of  specimen)  seem  to  be  among 
the  most  powerful.  1.  The  imperfections  of  language,  both  as 
an  instrument  of  thought,  and  as  a  medium  of  philosophical 
communication.  2.  The  difficulty,  in  many  of  our  most  im« 
portant  inquiries,  of  ascertaining  the  facts  on  which  our  reason- 
ings are  to  proceed.  3.  The  partial  and  narrow  views,  which, 
from  want  of  information,  or  from  some  defect  in  our  intellec- 
tual comprehension;  we  are  apt  to  take  of  subjects,  which  are 
peculiarly  complicated  in  their  details,  or  which  are  con- 
nected, by  numerous  relations,  with  other  questions  equally 
problematical.  And  lastly,  (what  is  of  all,  perhaps,  the  most 
copious  source  of  speculative  error)  the  prejudices  which  au^ 
thority  and  fashion,  fortified  by  early  impressions  and  associa* 
tions,  create  to  warp  our  opinions^  To  illustrate  these  and  other 
circumstances  by  which  the  judgment  is  apt  to  be  misled  in  the 
search  of  truth,  and  to  point  out  tlie  most  effectual  means  of 
guarding  against  them,  would  form  a  very  important  article  in 
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a  philosophical  system  of  logic ;  but  it  is  not  on  such  subjects 
that  we  are  to  expect  informatioQ  from  the  logic  of  Aristotle  *. 

The  fundamental  idea  on  which  this  philosopher  evidently 
proceeded,  and  in  which  he  has  been  too  implicitly  followed 
by  many  even  of  those  who  have  rejected  his  syllogistic  theory, 
takes  for  granted,  that  the  discovery  of  truth  chiefly  depends 
on  the  reasoning  faculty,  and  that  it  is  the  comparative  strength 
of  this  faculty,  which  constitutes  the  intellectual  superiority  of 
one  man  above  another.  The  similarity  between  the  words 
reason  and  reasoning,  of  which  I  formerly  took  notice,  and  the 
confusion  which  it  has  occasioned  in  their  appropriate  mean- 
ings, has  contributed  powerfully  to  encourage  and  to  perpetu- 
ate this  unfortunate  mistake.  If  I  do  not  greatly  deceive  my- 
self, it  will  be  found,  on  an  accurate  examination  of  the  sub- 
ject, that,  of  the  different  elements  which  enter  into  the  compo* 
sition  of  reason^  in  the  most  enlarged  acceptation  of  that  word, 
the  power  of  carrying  on  long  processes  of  reasoning  or  deduc^ 
iiony  is,  in  point  of  importance,  one  of  the  least  -f*. 


*  In  the  Logic  of  Part'Royal^  there  is  a  chapter,  entitled,  Des  sophismes  tTamour  pro" 
prCf  (Tinterit^  et  de  passion,  which  is  well  worthy  of  a  careful  perusal.  Some  uiteful  hints 
may  be  also  collected  from  Gravesande's  Introductio  ad  Philosophiam.  See  Book  iL 
Part  ii.     {De  Causis  Errorum.) 

f  It  was  before  observed  (p.  143.)  '^  That  the  whole  theory  of  syllogism  proceeds 
"  on  the  supposition,  that  the  same  word  is  always  to  be  employed  in  the  same  sense ; 
^*  and  that,  consequently,  it  takes  for  granted,  in  every  rule  which  it  furnishes  for  the 
**  guidance  of  our  reasoning  powers,  that  the  nicest,  and  by  far  the  most  difficult  part 
*^  of  the  logical  process,  has  been  previously  brought  to  a  successful  termination.** 

In  this  remark  (which,  obvious  as  it  may  seem,  has  been  very  generally  overlooked,) 
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The  slightest  reflection,  indeed,  may  convince  ub,  how  very 
little  connection  the  mere  reasoning  faculty  has  with  the  gene* 
ral  improvement  of  mankind.  The  wonders  which  it  has 
achieved  have  been  confined,  in  a  great  measure,  to  the  mathe- 
matical sciences^-^^e  only  branches  of  human  knowledge  which 
furnish  occasion  for  long  concatenated  processes  of  thought; 
and  even  there,  method^  together  with  a  dexterous  use  of  the 
helps  to  our  intellectual  faculties  which  art  has  discovered,  will 
avail  more  than  the  strongest  conceivable  capacity^  exercised 
soldy  and  exclusively  in*  habits  of  syutheCic  deduction..  The 
tendency  of  these  helps^  it  may  be  worth  while  to  add,  is  so 
jar  from  being  always  favourable  to  the  power  of  reasoning, 
strictly  so  called,  that  it  may  be  questioned,  whether,  among 
the  ancient  Greek  geometers,  this  power  was  not  in  a  higher 
state  of  cultivaticm,  in  consequence  of  their,  ignorance  of  the 


I  have  foandy  sinoe  the  foregoiiig  sheets  were  psintedy  that  I  have  been  anticipated  bjr 
M.  Turgot.  <<  Tout  Partifioe  de  ce  calcul  ing^eux,  dont  Aristote  nous  a  iotmi  let 
^  riglesy  tout  Part  du  syUogisme  est  6mik  sur  Fosage  des  siots  dans  le  watme  seas ; 
*^  I'emploi  d'un  roCme  mot  dans  deux  sens  diflferens  fait  de  tout  raisonnement  un  sophismt ; 
^  et  ce  genre  de  sophismci  peut4tre  le  plus  commun  de  tous,  est  une  des  sources  les 
"  plus  ordinaires  de  nos  erreurs.**  Oeuwei  de  M.  Turgotf  Tonu  III.  p.  66. 

Lord  Bacon  had  manifestly  the  same  conclusion  in  view,  in  the  foflowing  aphorism : 
**  Syllogism  consists  of  propositions,  propositions  of  words,  and  words  are  the  signs  of 
■<<  notions ;  therefore  if  our  notions,  the  basis  of  all,  are  confined,  and  over  hastily  takes 
<*  from  things,  nothing  that  is  built  on  them  can  be  firm-;  whence  our  only  hope  rests 
**  upon  genuine  induction.''  Nov.  Org*  Fart  I.  Sect.  1.  Aph.  14.  (Shaw's  Transla* 
tion.) 

On  what  grounds  Dr  Gillies  was  led  to  hazard  the  assertion  formerly  quoted  (p.  251,} 
that  **  Aristotle  invented  the  syllogism  to  prevent  imposition  arising  from  the  abuse  of 
<'  words,"  I  am  quite  unable  to  form  a  conjecturot 
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algebraical  symbols,  than  it  exists  in  at  this  day^  among,  the 
profoundest  mathematicians  o£  Europe. 

4 

In  the  other  scienoesy  however,  the  truth  of  the  remark  is 
far  more  striking..  By  whom  was  ever  the  art  of  reasotiing  so 
sedulously  cultivated  as  by  the  schoolmen,  and  where  shall  we 
Jind  such  monuments  of  what  mere  reasoning  can  accomplish, 
AS  in  their  writings  ?  Whether  the  same  end  might  not  have 
been  attained  widiout  the  use  of  their  technical  rules,  is  a  dif- 
facent  question;  but  that  they  ditf  succeed  to  a  great  d^ee, 
in  the.acquisition  of  the.aqcQin[dishments  at  which  they  aimed, 
cannot  be.  disputed.  Apd  yet,  I  believe,  it  will  be  now  very 
generally  admitted,  that  never  were  labour  and  ingenuity  em« 
ployed,  for  so  many  ages»  to  so  little  purpose  of  real  utility. 
•The  absurdity  of  expecting  to  r^r  a  fabric  of  science  by  the 
art  of  reasoning  alone,  was  remarked,  with  singular  sagacity, 
even  amidst  the  darkness  of  the  12th,  century,  by  John  of  Sa^ 
Usbury^  himself  a  distinguished  proficient  in  scholastic  learning, 
which  he  had  studied  under  the  celebrated  Abelard.  V  Afler  a 
loQg  absence  from  Pam  (he  tells  us  in  one  passage)  I  went 
to  visit  the  companions  of  my  early  studies.  I  found  them, 
in  every  respect,  precisely  as  I  had  left  them ;  not  a  single 
step  advanced  towards  a  solution  of  their  old  difficulties^  nor 
y:  enriched  by  the  ^cc^ssion  of  one  new  idea : — a  strong  expe- 
^  rimental  proof,  that,  how  much  soever  logic  may  contribute 

."  to  the  progress  of  other  sciences,  it  must  for  ever  remain  bar- 

«  • 

"  ren  and  lifeless,  while  abandoned  to  itself*/' 


■^»^^*——     ■        \wmmmmmmmmmmrmitmmm 


*  Metalog.  lib.  ii.  cap.  10* 
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'Among  the  various  pursuits  now  followed  by  men  liberally 
educated,  there  is  none,  certainly,  which  affords  such  scope  to 
the  reasoning  faculty,  as  the  science  and  profession  of  law ; 
and  accordingly,  it  has  been  observed  by  Mr  Burke,  *^  That 
they  do  more  to  quicken  and  incigorate  the  understandings 
than  all  the  other  kinds  of  learning  put  together/'  The  same 
author  however  adds,  that  **  they  are  not  apt,  except  in  per- 
"  sons  very  happily  bom,  to  open  and  to  Uberalize  the  mind, 
"  exactly  in  the  same  proportion/'  Nor  is  this  surprising ;  for 
the  ultimate  standards  of  right  and  wrong  to  which  they  recog^ 
nize  the  competency  of  an  appeal,  being  conventional  rules  and 
human  authorities,  no  field  is  opened  to  that  spirit  of  free  in* 
quiry  which  it  is  the  boast  of  philosophy  to  cultivate.  The  habits 
of  thought^  besides,  which  the  long  exercise  of  the  profession  has 
a  tendency  to  form,  on  its  appropriate  topics,  seem  unfavourable 

« 

to  the  qualities  conti^cled  with  what  is  properly  csiWeA  judgment ; 
or,  in  other  words,  to  the  qualities  on  which  the  justness  or 
'correctness' of  our  opimoni;  depends:  they  accustom  the  mind 
to  those  partial  views  of  things  which  are  suggested  by  the  se- 
parate interests  of  litigants ;  not  to  a  calm,  comprehensive,  and 
discriminating  survey  of  details,  in  all  their  bearings  and  rela- 
tions.  Hence  the  apparent  inconsistencies  which  sometimeli 
astonish  us  in  the  intellectual  character  of  the  most  distinguished 
practitioners, — ^a  talent  for  acute  and  refined  distinctions ;  pow- 
ers of  subtle,  ingenious,  and  close  argumentation ;  inexhaust- 
ible resources  of  invention,  of  wit,  and  of  eloquence ; — com- 
bined, not  only  with  an  infantine  imbecillity  in  the  affairs  of 
life,  but  with  an  incapacity  of  forming  a  sound  decision,  even 
on  those  problematical  questions  which  are  the  subjects  of 
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daily  discussion.  The  great  and  enlightened  mhids^  whose 
jiidgmonts  have  been  transmitted  to  posterity,  as  oracles  of  le- 
gal wisdom,  were  formed  (it  may, be  safely  presumed)  not  by 
the  habits  of  their  professional  warfare,  but  by  contending  witik 
these  habits,  and  shaking  off  their  dominion^ 

The  habits  of  a  controversial  writer  are,  in  some  respects, 
analogous  to  those  of  a  lawyer;  and  their  effects  on  the  intel* 
lectual  powers,  when  engaged  in  the  investigation  of  truth, 
are  extremely  similar.  They  confine  the  attention  to  one  par« 
ticular  view  of  the  question,  and,  instead  of  training  the  under^f 
standing  to,  combine  together  the  various  circumstances  which 
seem  to  favour  opposite  conclusions,  so  as  to  limit,  each  other, 
and  to  guard  the  judgment  against  either  extreme, — they  are  apt, 
by  presenling  the  subject  sometimes  wholly  on  the  one  side,  and 
sometimes  wholly  on  the  other,  to  render  the  disputant  th^ 
sceptical  dupe  of  his  own  ingenuity.  ,,  Suchsepms  to  have  beeo 
nearly  the  cs^  with,  the  redoubtableGhillingwovth ;  a  person  to 
whose  native  candour  the  most  honourable  testimony  has  been 
borne  by  the  mc^t  eminent^  of  his  contemporaries,  and  whose 
argumentative  powers  have  almost  become  matter  of  proverbial 
remark.  Dr  Reid  has  pronounced  him  the  ^^  best  reasoneTy 
'^  as  well  as  the  acutest  logician  of  his  age  f  and  Locke  him«" 
self  has  said,  "  If  you  would  have  your  son  to  reason  .well,  let 
"  hun  read  Chilling  worth.''  To  what  consequences,  these  rare 
endowments  and  attaimnents  led,  we  may  learn  from  Lord 
Clarendon. 


4C 


Mr  Chillingwortli  had  spent  all  his  younger  time  in  dispu- 
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^  tationfty  and  had  arrived  at  so  great' a  mastery,  that  -hb  'wa^ 
^  inferior  to  no  man  in  those  skirmishes:  but  hef  had^'With'^hiff 
^^  notable  perfection  iii  tUs  ekercis6^  contracted  such  a#in^eso« 
*•  lotion  and  habit  of  doubting,  that  by  degrees  he  grew^  coM^ 
**  fident  of  nothing/*——**  Neither  the-books  of  his  adversaries; 
•*  nor  any  of  their  persons,  though  he  was  acquainted  with  the 
^  best  of  both,  had  ever  made  great  impression  on 'him ;  dl  his 
**  doubts  grew  out  of  himself,  wheil  he- agisted  his  scruples  w^lh< 
^  all  the  strength  of  his  own  reason,  and 'was  then  too  hard  for 
**  himself :  but  finding  ak  little  quitst  and  repose  in  those  vicloi 
"  ries,  he  quickly  recovered,  hy  a  nfew  appeall  lo  his  own  judg^ 
^*  ment;  so  that,  in '  truth;  he  was  in  all  his  sallies  andvetreatt^ 
•*  his  own  convert**^ 

The  foregding  observations,  if  well  founded,  condude  strongly, 
iibt  m^r^ly  agaiilst  thejbnn  of  the  school  logic,  but  against  the 
impoftaiice  of  the  e^  to  which  it  is  directed.  Locke  and  many 
others'  have  already  stiificiently  shewn,  how  inadequate  the 
syllogistic  theory  is  to  its  avowed  pui'pose ;  but  few  iseem  to  be 
sufficiently  aWare,  bow  very  litdcthis  purpose,  if  it  were  attained, 
would  advance  us  in  the  knowledge  of  those  truths  which  are 
the  most  interesting  to  human  happiness. 

"  There  is  ode  species  of  madman''''  (says  Father  Buffier) 
•*  that  nkakes  an  excellent  logician  */'— The  remark  has  the  ap- 
pearance of  being  somewhat  paradoxical ;  -but  it  is  not  without 
a  solid  foundation,  both  in   fact,  and   in  the  theory  of  the 

*  Traits  des  Prem.  YkntH.    Part  I.  chap,  xi 
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human  understanding.  Nor  docs  it  apply  merely  (as  Buffier 
seems  to  have  meant  it)  to  the  scliolastic  defenders  of  metaphy- 
sical paradoxes  :  it  extends  to  all  whose  ruling  passion  is  a  dis* 
play  of  argumentative  dexterity,  witiiout  much  sohcitude  about 
the  justness  of  tlieir  premises,  or  the  truth  of  their  conclusions. 
It  is  observed  by  Lord  Erskine,  in  one  of  his  admirable  pleadings 
lately  published,  that  "  in  all  the  cases  which  have  filled  AVest- 
"  minster-Hall  with  the  most  complicated  considerations — the 
"  lunatics,  and  other  insane  persons  who  have  been  the  subjects 
"  of  them,  have  not  only  had  the  most  perfect  knowledge  and 
"  recollection  of  all  the  relations  they  stood  in  towards  others, 
*^  and  of  the  acts  and  circumstances  of  their  lives,  but  have^  in 
**  general  J  been  remarkable  for  subtlety  and  acuteness.'' — "  These,'' 
(he  adds)  "  are  the  cases  which  frequently  mock  the  wisdom  of 
^^  the  wisest  in  judicial  trials ;  because  such  persons  often  reason 
'^  with  a  subtlety  which  puts  in  the  shade  the  ordinary  concep-^ 
^^  tiqns  of  mankind :  their  conclusions  are  just,  and  frequent- 
"  ly  profound ;  but  the  premises  from  which  they  reason,  when 
«  within  the  range  of  the  malady j  are  uniformly  false : — not 
"  false  from  any  defect  of  knowledge  or  judgment ;  but  because 
^<  a  delusive  image^  the  inseparable  companion  of  real  insanity, 
'^  is  thrust  upon  the  subjugated  understanding,  incapable  of  re- 
^^  sistance,  because  unconscious  of  attack." 


In  the  instances  here  alluded  to,  something,  it  is  probable, 
ought  to  be  attributed  to  the  physical  influence  of  the  disorder 
in  occasioning,  together  with  an  increased  propensity  to  con- 
troversy, a  preternatural  and  morbid  excitation  of  the  power  of 

N  n 
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attention,  and  of  some  other  intellectual  faculties ;  but  much 
more,  in  my  opinion,  to  its  effects  in  removing  the  check  of 
those  collateral  circumstances  by  which,  in  more  sober  under- 
standings, the  reasoning  powers  are  perpetually  retarded  and 
controlled  in  their  operation.  Among  the.se  circumstances,  it 
is  sufficient  to  specify,  for  the  sake  of  illustration,  1.  That  dis* 
trust,  wiiich  experience  gradually  teaches,  of  tlie  accuracy  and 
precision  of  the  phraseology  in  which  our  reasonings  are  ex- 
pressed ; — accompanied  with  a  corresponding  appreliension  of 
involuntary  niistakes  irom  the  ambiguity  and  vagueness  of 
language ;  2.  A  latent  suspicion,  that  we  may  not  be  fully  in 
possession  of  all  the  elements  on  which  the  solution  of  the  prob- 
lem  depends ;  and  3.  The  habitual  influence  of  those  first  prin- 
ciples of  propriety,  of  morality,  and  of  common  sense,  which^ 
as  long  as  reason  maintains  her  ascendant,  exercise  a  paramount 
authority  over  all  those  speculative  conclusions  which  have  any 
connection  with  the  business  of  life.  Of  these  checks  or  restraints 
on  our  reasoning  processes,  none  are  cultivated  and  strength- 
ened, either  by  the  rules  of  the  logician,  or  by  the  habits  of 
tiva  voce  disputation.  On  the  contrary,  in  proportion  as  their 
TCgulating  power  is  confirmed,  that  hesitation  and  suspense  of 
judgment  are  encouraged,  which  are  so  congenial  to  the  spirit 
of  true  philosophy,  but  such  fatal  incumbrances  in  contend- 
ing with  an  antagonist  whose  object  is  not  truth  but  victory. 
In  madness,  where  their  contn>l  is  entirely  thrown  offj  the 
merely  logical  process  (which  never  stops  to  analyse  the  mean- 
ing of  words)  is  likely  to  go  on  more  rapidly  and  fearlessly 
than  before; — producing  a  volubiHty  of  speech,  and  an  ap- 
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parent  quickness  of  conception,  which  present  to  common  o1> 
Mfvers  all  the  characteristics  of  iotellectual  superiority.  It  is 
scarcely  necessary  to  add,  that  the  same  appearances,  which, 
in  this  extreme  case  of  mental  aberration,  are  displayed  on 
so  great  a  scale,  may  be  expected  to  shew  themselves,  more 
or  less,  wherever  there  is  any  deficiency  in  those  qualities  which 
constitule  depth  and  sagacity  of  judgment. 

For  my  own  part,  so  little  value  does  my  individual  experience 
lead  me  to  place  on  argumentative  address,  when  compared  with 
some  other  endowments  subservient  to  our  intellectual  im« 
provement,  that  I  have  long  been  accustomed  to  consider  that 
promptness  of  reply  and  dogmatism  of  decision  which  mark 
the  eager  and  practised  disputant,  as  almost  infallible  symptoms 
of  a  limited  capacity ;  a  capacity  deficient  in  what  Locke  has 
cailed  (in  very  significant,  though  somewhat  homely  terms) 
large^  sounds  roundabout  sense  *•  In  all  the  higher  endowments 
of  the  understanding,  this  intellectual  quality  (to  which  nature 
as  well  as  education  must  liberally  contribute,)  may  be  justly 
regarded  as  an  essential  ingredient.  It  is  this  which,  when 
cultivated  by  study,  and  directed  to  great  objects  or  pursuits, 
produces  an  unprejudiced,  comprehensive,  and  eflScient  mind ; 
and,  where  it  is  wanting,  though  we  may  occasionally  find  a 
more  than  ordinary  share  of  quickness  and  of  information ; 
a  plausibility  and  brilliancy  of  discourse;  and  that  passive 
susceptibility  of  polish  from  the  commerce  of  the  world,  which 
is  so  often  united  with  imposing  but  secondary  talents^ — we 


*  Conduct  of  the  Understanding.    §  S. 
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may  rest  assured,  that  there  exists  a  total  incompetency  for 
enlarged  views  and  sagacious  combinations,  either  in  the  re- 
searches of  science  or  in  the  conduct  of  affairs  *. 

If  these  observations  hold  with  respect  to  the  art  of  reason- 
ing or  argumentation,  as  it  is  cultivated  by  men  undisciplined  in 
the  contentions  of  the  schools,  they  will  be  found  to  apply  with 
infinitely  greater  force  to  those  disputants  (if  any  such  are  still 
to  be  found)  who,  in  the  present  advanced  state  of  human 
knowledge,  have  been  at  pains  to  fortify  themselves,  by  a  course 
of  persevering  study,  with  the  arms  of  the  Aristotelian  logic. 
Persons  of  the  former  description  often  reason  conscientiously 


*  The  outlines  of  an  intellectual  character,  approaching  nearly  to  this  description^  is 
exhibited  by  Marmontel  in  his  highly  finished  (and  I  have  been  assured,  reiy  faith- 
ful) portrait  of.  M.  de  Brienne.  Among  the  other  defects  of  that  unfortumte  statea- 
man,  he  mentions  particularly  ten  e^mt  HJacettesj  by  which  expression  he  seems, 
from  the  content,  to  mean  a  quality  of  mind  precisely  opposite  to  that  described  by 
Locke  in  the  words  quoted  above: — *^  quelques  lumiireSf  mats  ^parses;  des  appercut' 
^^plutSi  que  dei  vuet ;  et  daiis'let  grands  obfets,  de  lajacilitt  ^  saisir  les  petits  dAails 
**  nutte  capaeUf  pour  embrasser  Fensemble"  A  consciousness  of  some  similar  deficiency 
has  suggested  to  Gibbon  the  following  criticism  on  his  own  juvenile  perfbrmancey  entit- 
led Essai  sur  V Etude.  It  is  executed  by  an  impartial  and  a  masterly  hand ;  and  may 
perhaps,  without  much  injustice,  be  extended,  not  only  to  his  Roman  history,  but  to  the 
distinguishing  features  of  that  peculiar  cast  of  genius,  which  so  strongly  marks  all  his 
writings. 

**  The  most  serious  defect  of  my  essay  is  a  kind  of  obscurity  and  abruptness  which 
**  always  fatigues,  and  may  oflen  elude  the  attention  of  the  reader.  The  obscurity  of 
«  many  passages  is  often  affected ;  proceediijg  fh>m  the  desire  of  expressing  perhaps  a 
'<  common  idea  with  sententious  brevity :  brevis  esse  laborOf  obscurusjlo.  Alas!  how  fatal 
<<  has  been  the  imitation  of  Montesquieu  !  But  this  obscurity  sometimes  proceeds  Jrom,  « 
"  mixture  of  light  and  darkness  in  i/ie  authors  mind;  Jrom  a  partial  ray  which  strikes 
"  upon  an  angle^  instead  of  spreading  itself  over  the  surface  of  an  obfect.*' 


^  » 
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with  warmth,  from  false  premises  which  they  are  led  by  pas* 
sion,  or  by  want  of  information,  to  mistake  for  truth.  Tliose 
of  the  latter  description  proceed  systematically  on  the  radical 
error  of  conceiving  the  reasoning  process  to  be  the  most  powerful 
instrument  by  which  truth  is  to  be  attained ;  combined  with 
the  secondary  error  of  supposing  that  the  power  of  reasoning 
may  be  strengthened  and  improved  by  the  syllogistic  art. 

In  one  of  Lord  Kames^s  sketches,  there  is  an  amasing  and  in- 
structive collection  of  facts  to  illustrate  the  progress  of  reason  ; 
a  phrase,  by  which  he  seems  to  mean  chiefly  the  progress  of 
good  scfise^  or  of  that  quality  of  the  intellect  which  is  very  sig- 
nificantly expressed  by  the  epithet  enlightened.  To  what  is 
this  progress  (which  has  been  going  on  with  such  unexampled 
rapidity  during  the  two  last  centuries)  to  be  ascribed?  Not 
surely  to  any  improvement  in  the  art  of  reasoning ;  for  many  of 
the  most  melancholy  weaknesses  which  he  has  recorded,  were 
exhibited  by  men,  distinguished  by  powers  of  discussion,  and 
a  reach  of  thought,  which  have  never  been  surpassed  ;  while, 
on  the  other  hand,  the  same  weaknesses  would  now  be  treated 
with  contempt  by  the  lowest  of  the  vulgar.  The  principal  cause, 
I  apprehend,  has  been,  the  general  diffusion  of  knowledge  (and 
more  especially  of  experimental  knowledge)  by  the  art  of  print- 
ing ;  in  consequence  of  which,  those  prejudices  which  had  so 
long  withstood  the  assaults  both  of  argument  and  of  ridicule, 
have  been  gradually  destroyed  by  their  mutual  colUsion,  or  lost 
in  the  infinite  multiplicity  of  elementary  truths  which  are  iden- 
tified  with  the  operations  of  the  infant  understanding.  To  ex- 
amine the  process  by  which  truth  has  been  slowly  and  insensi- 


10 


S86  ELEMENTS   OF   THE    PHILOSOFIiY  [CHAP.  III. 

bly  cleared  from  that  admixture  of  error  with  which,  during  the 
long  night  of  Gothic  ignorance,  it  was  contaminated  and  dis- 
figured, would  form  a  very  interesting  subject  of  philosophical 
speculation.  At  present,  it  is  sufficient  to  remark,  how  httle 
we  are  indebted  for  our  emancipation  from  this  intellectual 
bondage,  ^o  those  qualities  which  it  was  the  professed  object 
of  the  school*logic  to  cultivate ;  and  that,  in  the  same  propor- 
tion in  which  liberality  and  light  have  spread  over  Europe, 
this  branch  of  study  has  sunk  in  the  general  estimation. 

Of  the  inefficacy  of  mere  reasoning  in  bringing  men  to  an  ^ 
agreement  on  those  questions  which,  in  all  ages,  have  furnished 
to  the  learned  the  chief  matter  of  controversy,  a  very  just  idea 
seems  to  have  been  formed  by  the  ingenious  author  of  the  fol- 
lowing lines ;  who  has,  at  the  same  time,  hinted  at  a  remedy 
against  a  nimierous  and  important  class  of  speculative  «*- 
rors,  more  likely  to  succeed  than  any  which  is  to  be  derived 
from  the  most  skilful  application  of  Aristotle's  rules ;  or  in^ 
deed,  from  any  direct  argumentative  refutation,  how  conclusive 
and  satisfactory  soever  it  may  appear  to  an  unbiassed  judg* 
ment.  It  must,  at  the  same  time,  be  owned,  that  this  remedy 
IS  not  without  danger ;  and  that  the  same  habits  which  are  so 
useful  in  correcting  the  prejudices  of  the  monastic  bigot,  and 
so  instructive  to  all  whose  principles  are  sufficiently  fortified  by 
reflection,  can  scarcely  fail  to  produce  pernicious  effects,  where 
they  operate  upon  a  character  not  previously  formed  and  con- 
firmed by  a  judicious  education. 
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£o  paroourant  au  loin  la  planite  ou  nous  sommes, 

Que  Terrona  noua  ?  les  torts  et  les  travers  des  honunes ! 

Ici  c'est  un  synodCf  et  U  c'est  un  divan, 

Nous  verroQs  le  Mufti,  le  Derviche,  Tlman, 

Le  Bonze,  le  Lama,  le  Talapoin,  le  Pope, 

Les  antiques  Rabbins  et  les  Abb^s  d'Europe, 

Nos  moines,  nos  pr^ats,  nos  docteurs  agreg^ ;  i 

Etes  vous  disputeurs,  mea  amis  ?  voyages  ^» 

To  these  verses  it  may  not  be  altogether  useless  to  subjoin 
a  short  quotation  from  Mr  Locke;  in  wh(ise  opinion  the  aid  of 
foreign  travel  seems  to  be  less  necessary  for  entigiitening  some 
of  the  classes  of  controversialists  included  in  the  foregoing  enu* 
meration,  than  was  suspected  by  the  poet.  The  moral  of  the 
passage,  (if  due  allowances  be  made  for  the  satirical  spirit  which 
it  breathes)  is  pleasing  on  the  whole,  as  it  su^e&ts  the  probabi«» 
lity,  that  our  common  estimates  of  the  intellectual  darkuess  of 
our  own  times  are  not  a  little  exaggerated. 


Notwithstanding  the  great  noise  that  is  made  in  the  world 
about  errors  and  opinions,  I  must  do  mankind  that  right  as 
^^  to  say.  There  are  not  so  many  men  in  errors  and  wrofig  opifii^ns^ 
as  is  commonly  supposed.  Not  that  1  think  they  en^brace  the 
truth ;  but  indeed,  because  concerning  those  doctrines  they 
keep  such  a  stir  about,  they  have  no  thought,  no  opinion  aJ: 
all.  For  if  any  one  should  a  little  catechize  the  greatest  part 
"  of  the  partizans  of  most  of  the  sects  in  the  world,  he  would 
"  not  find,  concerning  those  matters  they  are  so  zealous  for. 


it 


*  Discours  sur  les  Disputes,  par  M.  de  Rulhiere, 
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"  that  they  have  any  opinion  of  their  own :  much  less  would  he 
*^  have  reason  to  think  that  they  took  them  upon  the  examina- 
"  tion  of  arguments  and  appearance  of  probability.  They  are 
"  resolved  to  stick  to  a  party  that  education  or  interest  has 
"  engaged  them  in ;  and  there,  like  the  common  soldiers  of  an 
*'  army,  show  their  courage  and  warmth  as  their  leaders  direct, 
"  without  ever  examining,  or  so  much  as  knowing  the  cause  they 
^^  contend  for.  If  a  man's  life  shews  that  he  has  no  serious 
"  regard  for  religion,  for  what  reason  should  we  think  thai 
^^  he  beats  his  head  about  the  opinions  of  his  church,  and 
'*  troubles  himself  to  examine  the  grounds  of  this  or  that  doc- 
"  trine  ?  Tis  enough  for  him  to  obey  his  leaders,  to  have  his 
"  hand  and  his  tongue  ready  for  the  support  of  the  common 
"  cause,  and  thereby  approve  himself  to  those  who  can  give 
"  him  credit,  preferment,  and  protection  in  that  society.  Thus 
"  men  become  combatants  for  those  opinions  they  were  never 
"  convinced  of;  no,  nor  ever  had  so  much  as  floating  in  their 
^'  heads;  and  though  one  cannot  say  there  are  fewer 
^^  improbable  or  erroneous  opinions  in  the  world 
^'  than  there  are,  yet  this  is  certain,  there  are 
"  fewer  that  actually  assent  to  them,  and  mistake 
"  them  for  truths,  than  is  imagined*.'' 

If  these  remarks  of  Locke  were  duly  weighed,  they  would 
have  a  tendency  to  abridge  the  number  of  controversial  writers ; 
and  to  encourage  philosophers  to  attempt  the  improvement  of 

*  Essay  on  Human  Understanding.  Book  iv.  c.  20. 
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mankind,  rather  by  adding  tx)  the  stock  of  useful  knowledge, 
than  by  waging  a  direct*  war  with  prejudices,  which  have  less 
root  in  the  understandings,  than  in  the  interests  and  passions  of 
their  abettors. 


Section  III. 

In  what  respects  the  study  of  the  Anstotelian  Logic  may  be  useful 
to  Disputants. — A  general  acquaintance  with  it  justly  regarded 
as  an  essential  accomplishment  to  those  who  are  liberally  educate 
ed. — Doubts  suggested  by  some  late  Writers^  concerning  Aris* 
totle's  daiq^  to  the  invention  of  the  Syllogistic  Theory. 

Th  e  general  result  of  the  foregoing  reflections  is.  That  neither 

the  means  employed  by  the  school  logic  for  the  assistance  of 

the  discursive  faculty  ^  nor  the  accomplishment  of  that  end,  were 

it  really  attained,  are  of  much  consequence  in  promoting  the 

enlargement  of  the  mind,  or  in  guarding  it  against  the  influence 

of  erroneous  opinions.     It  is,  howisver,  a  very  different  question, 

how  far  this  art  may  be  of  use  to  such  as  are  led  by  profession 

or  inclination  to  try  their  strength  in  polemical  warfare.     My 

own  opinion  is,  that,  in  the  present  age,  it  would  not  give  to 

the  disputant,  in  the  judgment  of  men  whose  suffrage  is  of  any 

value,  the  slightest  advantage  over  his  antagonist.     In  earlier 

times,  indeed,  the  case  must  have  been  different.    While  the 

scholastic  forms  continued  to  be  kept  up,  and  while  schoolmen 

were  the  sole  judges  of  tlje  contest,  an  expert  logician  could 

not  fail  to  obtain  an  easy  victory  over  an  inferior  proficient. 

o  o 


>- 
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Now,  however,  when  the  supreme  tribunal  to  which  all  parlies 
must  appeal,  is  to  be  found,  not  tmthin'hut  nithmit  the  walls  of 
universities ;  and  when  the  most  learned  dialectician  must,  for 
his  own  credit,  avoid  all  allusion  to  the  technical  terms  and 
technical  forms  of  his  art,  can  it  be  imagined  that  the  mere 
possession  of  ils  rules  furnishes  him  with  invisible  aid  for  an- 
noying his  adversary,  or  renders  him  invulnerable  by  some .  se- 
cret spell  against  the  weapons  of  his  assailant?*  Were  this 
really  the  case,  one  might  have  expected  that  the  advocates 
who  have  undertaken  its  defence,  (considering  how  much  their 


*  An  argument  of  this  sort  in  favour  of  the  Arigtotelian  logic,  has,  in  &ct,  he&Bt 
lately  alleged,  in  a  treatise  to  which  I  have  already  had  occasion  to  reier. 

**  Mr  Locke  seems  throughout  to  imagine  tliat  no  use  can  be  made  of  the  doctrine 
'<  of  syllogismsi  unless  by  men  who  ddivw  their  reasoningiB  in  syUogiatic  form.  That 
*'  would  indeed  justly  expose  a  man  to  the  impmtation  of  disgusting  pedantry  and 
**  tediousness.  But,  in  fact,  he  who  never  uses  an  expression  borrowed  from  the  Aris* 
<<  totelic  logic,  may  yet,  unobserved,  be  availing  himself,  iii  die  most  important  manner 
^'  of  its  use,  by  bringing  definitions,  divisions,  and  arguments,  to  die  test  of  its  roles. 

'<  In  the  mere  application  of  it  to  the  examining  of  an  argument  which  we  denre  to 

*^  refute,— »the  logician  will  be  able  to  bring  the  argument  in  his  own  mind  to  syllogistic 

''  form. — He  will  then  have  before  his  view  every  constituent  part  of  the  argument; 

'^  some  of  which  may  have  been  wholly  suppressed  by  his  antagonist,  and  others  dis- 

«  guised  by  ambiguity  and  declamation. — He  knows  every  point  in  which  it  is  subject  to 

*'  examinatioiu — He  perceives  immediately,  by  the  rules  of  his  art,  whether  the  premises 

*^  may  be  acknowledged,  and  the  conclusion  denied,  for  want  of  vl  vis  eonseqwntue.i^' 

*'  If  not,  he  knows  where  to  look  for  a  weakness.— He  turns  to  each  of  the  premises, 

*^  and  considers  whether  they  are  false,  dubious,  or  equivocal :  and  is  thus  prepared  and 

'<  directed  to  expose  every  weak  point  in  the  argument  with  clearness,  precision  and 

"  method ;  and  this  to  those  who  perhaps  are  wholly  ignorant  of  the  aids  by  which  the 

^'  speaker  is  thus  enabled  to  carry  conviction  with  his  discourse.**     Commentary  on  the 

Compendium  of  Logicy  used  in  the  University  of  Dublin,    Dublin  1805. 
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pride  was  interested  in  the  controversy)  would  have  given  us 
some  better  specimens  of  its  practical  utility,  in  defending  it 
against  the  unscientific  attacks  of  Bacon  and  of  Locke.  It  is, 
however,  not  a  little  remarkable,  that,  in  every  argument  which 
they  have  attempted  in  its  favour,  they  have  not  only  been 
worsted  by  those  very  antagonists  whom  they  accuse  of  igno* 
ranee,  but  fairly  driven  from  the  field  of  battle  *. 


*  In  most  of  the  defences  of  the  school  logic  which  I  have  seen,  the  chief  weapon 
employed  has  been  that  kind  of  argument  which,  in  scholastic  phraseology,  is  called  the 
Argumentum  ad  Hominem  ;  an  argument  in  the  use  of  i^ch  mcicb  regard  to  consist- 
ency  is  seldom  to  be  expected,«*In  one  sentence,  accordingly,  Bacon  and  Locke  are 
accused  of  having  never  read  Aristotle ;  and,  in  the  next,  of  having  borrowed  from  A* 
ristotle  the  most  valuable  part  of  their  writings. 

Willi  respect  to  Locke,  it  has  been  triomphantly  observed,  that  his  acquluntance 
with  Aristotle's  k^ic  must  have  been  siqperficial,  as  he  has^  in  one  of  hi»  objections,  ma- 
nifestly confounded  jMvitcii^r  with,  singular  propositions.  (Commentary  on  the  Dublin 
Compendium.)  The  criticism,  I  have  no  doubt,  is  just ;  but  does  it,  therefore,  follow, 
that  a  greater  familiarity  with  the  technical  niceties  of  an  art  which  he  despised,  woulcT 
hare  rendered  this  profound  thinker  more  capable  of  formiDg  a  jost  estimate  of  ita  scope 
and  spirit,  or  of  its  efficacy  in  aiding  the  human  understanding  ?«- Somewhat  of  the  same 
description  are  the  attempts  which  have  been  repeatedly  made  to  discredit  the  strictures 
of  Dr  Held,  by  appealing  to  his  own  acknowledgment,  that  ^wre  might  jomW^  be  some 
parts  of  the  Analytics  and  Topics,  which  he  had  never  read.  Tlie  passage  in  which  this 
acknowledgment  is  made,  is  so  characterndcal  of  the  modesty  and  candour  of  the  writei^, 
Aat  I  am  tempted  to  annex  it  to  this  note  ^— more  especii^,  as  I  am  persuaded,  that, 
with  many  readers,  it  will  have  tiie  effect  of  confirming,  rather  than  of  shaking  their 
confidence  in  the  general  correctness  and  fidelity  afhia  researches. 

**  In  attempting  to  give  some  account  of  the  Analyttca  and  of  the  Topics  of  Aristotle, 
"  ingenuity  requires  me  to  confess,  that,  diongh  I  have  often  purposed  to  read  the 
'*  whale  with  tare,  and  to  understand  what  is  intdligible,  yet  my  courage  and  patience 
always  failed  before  I  had  done.  Why  should  I  throw  away  so  much  time  and  pain- 
ful attention  upon  a  ^ing  of  so  Httle  real  use  Mf  I  Irad  lived  in  diose  ages  when  the 
knowledge  of  Aristotle's  Organon  entitled  a  man  to  tiie  highest  rank  in  philosophy, 


it 
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It  has,  indeed 9  been  asserted  by  an  ingenious  and  learned 
writer,  that  ^'  he  has  -never  met  with  a  person  unacquainted 
*^  with  logic,  who  could  state  and  maintain  his  argument  with 
'^  facility,  clearness  and  precision ; — that  he  has  seen  a  man  of 
^^  the  acutest  mind  puzzled  by  the  argument  of  his  antagonist ; 
*^  sensible,  perhaps,  that  it  was  inconclusive,  but  wholly  unable 
^^  to  expose  the  fallacy  which  rendered  it  so :  while  a  logician, 
**  of  perhaps  very  inferior  talents,  would  be  able  at  once  to 
"  discern  and  to  mark  it*/' 

I  do  not  deny  that  there  may  be  some  foundation  for  this 
statement.  The  part  of  Aristotle's  Organon  which  seems,  in  the 
design,  to  be  the  most  practically  useful  (although  it  is  certainly 
very  imperfect  in  the  execution)  is  the  book  of  sopliisms; 
a  book  which  still  supplies  a  very  convenient  phraseology  for 
marking  concisely  some  of  the  principal  fallacies  which  are 
apt  to  impose  on  the  understanding  in  the  heat  of  a  vivd  voce 
dispute -f-.     Whether  it  afibrds  any  aid  in  detecting  or  dis^ 


**  ambition  might  have  indaced  me  to  employ  upon  it  some  yean  of  painful  study ;  and 
**  less,  I  conceive,  would  not  be  sufficient.  Such  reflections  as  these  always  got  the  bet- 
*'  ter  of  my  resolution,  when  the  first  ardour  began  to  cool.  All  I  can  say  is,  that  I 
*'  have  read  some  parts  of  the  books  with  care,  some  slightly,  and  some  perhaps  not  at 
**  all.  I  have  glanced  over  the  whole  often,  and  when  any  thing  attracted  my  atten- 
*'  tion,  have  dipped  into  it  till  my  appetite  was  satisfied.  Of  all  reading,  it  is  the  most 
*^  dry  and  the  most  painful,  employing  an  infinite -labour  of  demonstration,  about  things 
*^  of  the  most  abstract  nature,  delivered  in  a  laconic  style,  and  oflen,  I  think,  with  af- 
fected obscurity  ;  and  all  to  prove  general  propositions,  which,  when  applied  to  parti- 
cular instances;  i^pear  self-evident.*'  Chap.  III.  sect.  1. 
*  Mr  Walker,  author  of  the  Commentary  on  the  Dublin  Compendium  of  Logic, 
f  Such  phrases,  for  example,  as  1.  FaUacia  Acddentis.  2.  A  dicto  secundum  quid,  ad 
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cerning  these  fallacies  may  perhaps  be  doubted.  But  it  is  cer- 
tainly an  acquisition,  and  an  acquisition  of  no  contemptible 
value,  to  have  always  at  hand  a  set  of  technical  terms,  by 
which  we  can  point  out  to  our  hearers,  without  circumlocution 
or  discussion,  the  vulnerable  parts  of  our  antagonist's  reasoning. 
That  nothing  useful  is  to  be  learned  from  Aristotle's  logic  I  am 
far  from  thinking;  but  I  believe  that  all  which  is  useful  in  it 
might  be  reduced  into  a  very  narrow  compass ;  and  I  am  de- 
cidedly of  opinion,  that  wherever  it  becomes  a  serious  and 
favourite  object  of  study,  it  is  infinitely  more  likely  to  do 
harm  than  good.  Indeed,  I  cannot  help  considering  it  as 
strongly  symptomatic  of  some  unsoundness  in  a  man's  judge- 
ment, when  I  find  him  disposed  (after  all  that  has  been  said  by 
Bacon  and  Locke)  to  magnify  its  importance  either  as  an 
inventive  or  as  an  argumentative  Organ.  Nor  does  this 
opinion  rest  upon  theory  alone.  It  is  confirmed  by  all  that  I 
have  observed,  (if  after  the  example  of  the  author  last  quoted 
I  may  presume  to  mention  the  results  of  my  own  observations,) 
with  respect  to  the  intdleclual  characters,  of  the  most  expert 
dialecticians  whom  I  have  happened  to  know.  Among  these, 
I  can*  with  great  truth  say,  that  although  I  recollect  several 
possessed  of  much  learning,  subtlety  and  ingenuity,  I  can  name 
none  who  have  extended  by  their  discoveries  the  boundaries  of 


dictum  simpliciter.     S.  Ab  ignorantia  Elenchi.    4.  A  non  causa  fro  causa,     5.  FaUacia 
cofuequentis,    6  Petitio  principii.     ?•  FaUacia  plurium  interrogaticmum,  Sfc. 

I  have  mentioned  thq^e  fallacies  alone  which  are  called  by  logicians  Fallacice  extra 
Dictionem;  for  as  to  those  which  are  called  FaUacitc  in  Dictione  (such  as  the  FaUacia 
JEquivocationis^  FaUacia  Amphibolia^  FaUacia  Accentus  vel  Pronunciationis,  FaUacia  a 
Figura  dicHonis,  Sfc.)  they  are  too  contemptible  to  be  deserving  of  any  notice. — For  some 
remarks  on  this  last  class  of  Macies,  See  Note  (M.) 
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science ;  or  on  whose  good  sense  I  should  conceive  that  much 
reliance  was  to  be  placed  in  the  conduct  of  important  affaiiUi 

Some  very  high  authorities,  I  must,  at  the  same  time,  con« 
fess,  may  be  quoted  on  the  opposite  side  of  the  question; 
among  others,  that  of  Leibnitz,  unquestionably  one  of  the  first 
names  in  modern  philosophy.  But^  on  this  point,  the  mind  of 
Leibnitz  was'  not  altogether  unwarped ;  for  he  appears  to  have 
early  contracted  a  partiality,  not  only  for  scholastic  leamingi 
but  for  the  projects  of  some  of  the  schoolmen  to  reduce,  by 
means  of  technical  aids,  the  exercise  of  the  discursive  faculty  to 
a  sort  of  mechanical  operation ; — a  partiality  which  could  not 
fail  to  be  cherished  by  that  strong  bias  towards  synthetical  rea^ 
soning  from  abstract  maxima,  which  characterizes  all  his  plxilo- 
stoical  speculations.  It  must  be  rememberer],  too,  that  be 
lived  at  a  period,  when  logical  address  was  slill  regarded  ia 
Germany  as  an  indispensable  accomplishment  to  all  whose 
taste  led  them  to  the  cultivation  of  letters  or  of  science.  Nor 
was  this  an  accomplishment  of  easy  acquisition ;  requiiing,  as 
it  must  have  done,  for  its  attainment,  a  long  course  of  labo^ 
rious  study,  and,  for  its  successful  display,  a  more  than  ordinary 
share  of  acuteness,  promptitude,  and  invention.  To  all  which  it 
may  be  added,  that  while  it  remained  in  vogue^it  must  have  been 
peculiarly  flattering  to  the  vanity  and  self-love  of  the  possessor ; 
securing  to  him,  in  every  contest  with  the  comparatively  un- 
skilful, an  infallible  triumph.  These  considerations,  (combined 
with  that  attachment  to  the  study  of  jurisprudence  which  he 
retained  through  life)  may,  I  think,  go  far  to  account  fbr  the  dis- 
position which  Leibnitz  sometimes  shews  to  magnify  a  little  too 
much  the  value  of  this  art.    It  is,  besides,  extremely  worthy  of 
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remark,  with  respect  to  this  eminent  man,  within  what  narrow 
limits  he  circumscribes  the  province  of  the  school  logic,  not^ 
withstanding  the  favourable  terms  in  which  he  occasionally 
speaks  of  it.  The  following  passage  in  one  of  his  letters  is  par- 
ticularly deserving  of  attention,  as  it  confines  the  utility  of  syUo- 
gism  to  those  controversies  alone  which  are  carried  on  in  writ- 
ing, and  contains  an  explicit  acknowledgement,  that,  in  extem- 
poraneous discussions,  the  use  of  it  is  equally  nugatory  and  im- 
practicable. 

"  I  have  myself  experienced  the  great  utility  of  the  forms  of 
logic  in  bringing  controversies  to  an  end ;  and  wonder  how 
it  has  happened,  that  they  should  have  been  so  often  applied 
to  disputes  where  no  issue  was  to  be  expected,  while  their  real 
<^  use  has  been  altogether  overlooked.  In  an  argument  which 
"  is  carried  on  viva  voce^  it  is  scarcely  possible  that  the  forms 
^  should  continue  to  be  rigorously  observed ;  not  only  on  ac- 
"  count  of  the  tediousness  of  the  process,  but  chiefly  from  the 
difficulty  of  retaining  distinctly  in  the  memory  all  the  differ- 
ent link^  of  a  long  chain.  Accordingly,  it  commonly  hap- 
pens, that  after  one  prosyllogismj  the  disputants  betake 
•*  themselves  to  a  freer  mode  of  conference.  But  if,  in  a  con- 
"  troversy  carried  on  in  writing,  the  legitimate  forms  were 
"  strictly  observed,  it  would  neither  be  difficult  nor  disagree* 
'^  able,  by  a  mutual  exchange  of  syllogisms  and  answers,  to 
"  keep  up  the  contest*,  tiU  either  the  point  to  be  proved  was 


U 


*  The  words  in  the  original  are— '^  non  ingratiun  nee  difficile  foret,  mittendo  remit- 
**  tendoque  syllogismos  et  responsiones,  tamdiu  reciprocare  serramf  donee  vel  confectum 
<<  sit  quod  probandum  erat,  vel  nihil  ultra  habeat  quod  afierat  argumentator." 
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^^  completely  established,  or  the  disputant  had  nothing  farther 
"  to  allege  in  support  of  it.  For  the  introduction,  however,  of 
'^  this  into  practice,  many  rules  remain  to  be  prescribed ;  the 
"  greater  part  of  which  are  to  be  collected  from  the  practice  of 
"  lawyers  *." 


This  concession,  from  so  consummate  a  judge,  I  consider  as 
of  great  consequence  in  the  present  argument.  For  my  own 
part,  if  I  were  called  on  to  plead  the  cause  of  the  school  logic, 
I  should  certainly  choose  to  defend,  as  the  more  tenable  of  the 
two  posts,  that  which  Leibnitz  has  voluntarily  abandoned. 
Much,  might  I  think  on  this  ground  be  plausibly  alleged  in  its 
favour,  in  consequence  of  its  obvious  tendency  to  cultivate  that 
invaluable  talent  to  a  disputant,  which  Aristotle  has  so  signifi- 
cantly expressed  by  the  word  a^^^iroia-f- ; — a  talent  of  which  the 
utility  cannot  be  so  forcibly  pictured,  as  in  the  lively  and  graphic 
cal  description  given  by  Johnson,  of  the  inconveniences  with 
which  the  want  of  it  is  attended* 

^'  There  are  men  whose  powers  operate  only  at  leisure  and  iu 


*  Leibnitz.  Op.  Tom.  VL  p.  72.  Edit.  Dutens. 

f  Aristotle's  definition  of  dtyxi^oiA  turns  upon  one  only  of  the  many  adrantages 
which  presence  of  mind  bestows^  in  the  management  of  a  vivd  voce  dispute.  H/* 
«^;^iv«ice  itf'T/r  iv^roxjtt  r/f  iv  cl^khttq  x9^^  ^*  [JUffov*  (Sagacitas  est  bona  qusedam 
medii  conjectatio  brevissimo  tempore.)  Analyt.  Post.  Lib.  i.  cap.  34.  I  use  the 
wordy  upon  this  occasion,  in  that  extensive  and  obvious  sense  which  its  etymology 
suggests,  and  in  which  the  corresponding  Latin  phrase  is  employed  by  Quinctillan.  **  In 
'*  Altercatione  opus  est  imprimis  ingenio  veloci  ac  mobili,  animo  prasenti  et  acru  Nop 
**  enim  cogitandum,  sed  dicendum  statim  est."    Quinct.  Lib*  vi.  cap.  4. 
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^^  retirement,  and  whose  intellectual  vigour  deserts  them  in  con* 
^  versation ;  whom  merriment  confuses,  and  objection  discon* 
^  certs ;  whose  bashfulness  restrains  their  exertion,  and  suffers 
^  th^n  not  to  speak  till  the  time  of  speaking  is  past ;  or  whose 
^  attention  to  their  own  character  makes  them  unwilling  to 
'^  utter  at  hazard  what  has  not  been  considered  and  cannot  be 
«  recalled  ♦/' 

The  tendency  however  of  scholastic  disputations  to  cure  these 
defects,  it  must  not  be  forgotten,  belongs  to  them  only  in  com- 
mon with  all  other  habits  of  extemporaneous  debate ;  and  the 
question  still  recurs.  Whether  it  would  not  be  wiser  to  look  for  the 
remedy,  in  exercises  more  analogous  to  the  real  business  of  life  ? 

After  having  said  so  much  in  disparagement  of  the  art  of 
syllogizing,  I  feel  it  incumbent  on  me  to  add,  that  I  would  not 
be  understood  to  represent  a  general  acquaintance  with  it  as  an 
attainment  of  no  value,  even  in  these  times.  The  technical 
language  connected  with  it  is  now  so  incorporated  with  all  the 
higher  departments  of  learning,  that,  independently  of  any  con- 
sideration of  its  practical  applications,  some  knowledge  of  its 
peculiar  phraseology  may  be  regarded  as  an  indispensable  pre^ 
paration  both  for  scientific  and  for  Uterary  pursuits  *f-.    To  the 


♦  Life  of  Dryden. 

f  It  was  with  great  pleasure  I  read  the  concluding  paragraph  of  the  introduction 
prefixed  to  a  Compend  of  Logic,  sanctioned  by  so  learned  a  body  as  the  University  of 
Dublin. 

*'  Utrum  hscce  ars  per  se  revera  aliquem  praestet  usum,  quidam  dubitayere.    Quo- 

pp 
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philosopher,  it   must  ever  remain  a  subject  of  speculation 
peculiarly  interesting,  as  one  of  the  most  singular  facts   in 
the  history  of  the  Human  Understanding.    The  ingenuity  and 
subtlety  of  the  invention,  and  the  comprehensive  reach  of 
thought  displayed  in  the  systematical  execution  of  so  vast  a  de> 
sign,  form  a  proud  and  imperishable  monument  to  the  powers 
of  Aristotle's  mind,  and  leave  us  only  to  regret,  that  they  were 
wasted  upon  objects  of  so  little  utiUty.     In  no  point  of  view, 
however,  does  this  extraordinary  man  appear  to  rise  so  far 
above  the  ordinary  level  of  the  species,  as  when  we  consider 
the  dominion  which  he  exercised,  during  so  long  a  succession 
of  ages,  over  the  opinions  of  the  most  civilized  nations.    Of 
this  dominion  the  basis  w^  chiefly  laid  in  the  syllogistic  theory, 
and  in  the  preparatory  books  on  the  Categories  and  on  Inter- 
pretation ;  a  part  of  his  works  to  which  he  was  more  indebted 
for  his  authority  in  the  schools  than  to  all  the  rest  put  together. 
Is  it  extravagant  to  conjecture,  that  Aristotle  himself  foresaw 
this  ;  and  that,  knowing  how  prone  the  learned  are  to  admire 
what  they  do  not  fully  comprehend,  and  to  pride  themselves 
on  the  possession  of  a  mystical  jargon,  unintelligible  to  the 
multitude,  he  resolved  to  adapt  himself  to  their  taste  in  those 
treatises  which  were  destined  to  serve,  in  the  Jirst  instance^  as 
the  foundation  of  his  fame.    If  such  was  really  his  idea,  the 


*'  niam  vero  in  Authorum  insigniorum  scriptis,  ssepe  occurant  tennini  Logici,  ho6  ter- 
<<  minos  explicates  habere,  ideoque  et  ipsius  artis  partes  prsecipuas,  omnino  necessarium 
**  videtur.   Haec  itaque  in  sequent!  compendio  efficere  est  propositum.'* 
( Artis  Logicse  Compendium.    In  usum  Juventutis  Collegii  Dubliniensis.) 
The  arrangement  of  this  department  of  academical  study,  proposed  by  M*  Plrerost  of 
Geneva,  seems  to  be  very  judiciously  and  happily  imagined. 

10 
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event  has  shown  how  soundly  he  judged  of  human  nature,  in 
this  grand  experiment  upon  its  weakness  and  ductility*. 


^*  Dialecticatity  que  linguae  philosophicae  usum  tradit,  seorsim  docere :  et  logicam,  quae 
^  rationis  analysin  instituit,  ab  oronl  de  verbis  disputatione  sejungere  visum  est. 

**  Logicam  autem  in  tres  partes  dividimus :  de  veritatey  de  errorcy  dc  methodo  :  ut 
'<  base  mentis  medicina,  ad  instar  medicinae  corporis,  exhibeat  ordine  statum  naturalem, 
'<  morbos,  curationem." 

See  tbe  preface  to  a  sbort  but  masterly  tract  De  ProbabilUatey  printed  at  Geneva  in 
I794f- 

*  The  following  historical  sketch  from  Ludovicus  Vives  may  serve  to  show  that  the 
foregoing  supposition  is  not  altogether  gratuitous.      **  A  temporibus  Platonis  et 
**  Aristotelis    usque  ad   Alexandrum   Aphrodiseum,   qui  vixit   Severo   et  ejus  filiis 
**  Principibus,  Aristoteles  nominabatur  magis,  qtiam  vel  legebatur  a  doctis  vel  intelligeba- 
**  tur.     Primus  ille  aggressus  eum  enarrare>  et  adjuvit  studfa  multorum  et  ad  alia  in  eo 
**  Philosopho  quaerenda  excitavit.     Mansit  tamen  crebrior  in  manibus  hominum  et  no- 
''  tior  Plato,  usque  ad  scholas  in  Grallia  et  Italia  publice  constitutas,  id  est,  quamdiu 
*'  Graeca  et  Latina  lingua  viguerunt.     Postea  vero  quam  theatricae  cceperunt  esse  dis- 
**  ciplinae,  omnisque  earum  fructus  existimatus  est,  posse  disputando  fucum  facere,  et 
**  OS  obturare,  et  pulverem  ob  oculos  jacere,  idque  imperitissima  peritia,  et  nominibus  ad 
''  lubitum  confictis,  accomodatiores  ad  rem  visi  sunt  libri  logici  Aristotelis  et  Physici, 
*'  relictis  permultis  praclaris  ejus  operibus  :  Platone  vero,  et  quod  ab  eis  non  intellege- 
^  retur,  quamvis  multo  minus  Aristoteles»  et  quod  artificium  videretur  docere,  ne  oo- 
*<  minato  quidem ;  non  quod  minorem  aut  ineruditiorem  putem  Platone  Aristotelem,  sed 
''  quod  ferendum  non  est,  Platonem  sanctissimum  philosophum  praeteriri,  et  Aristote- 
*'  lem  ita  legi,  ut  meliore  rejecta  partey  qua  retinetur  id cogatur  loquiy  quod ipsi  jubent" 
Ludovic.  Vives  de  Civ.  Dei,  L.  viii.  c.  10. 

A  remark  similar  to  this  is  made  by  Bayle.  **  Ce  qui  doit  Conner  le  plus  les  hom< 
''  mes  sages,  c*est  que  les  professeurs  se  soient  si  furieusement  entetez  des  hypotheses 
"  philosophiques  d'Aristote*  Si  Ton  avoit  eu  cette  prevention  pour  sa  poetique,  et 
<'  pour  sa  rhetorique,  il  y  auroit  moins  dc  sujet  de  s'^tonner ;  mais,  on  s'est  ent^te  du 
"  plus  foible  de  ses  ouvrages,  je  veux  dire,  de  sa  logique  et  de  sa  physique."^— (Bayle, 
Art,  Aristote.) 
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That  Aristotle^  works  have  of  late  fallen  into  general  neglect, 
is  a  common  subject  of  complaint  among  his  idolaters.  It  would 
be  nearer  the  truth  to  say,  that  the  number  of  Aristotle's  rational 
and  enlightened  admirers  was  never  so  great  as  at  the  present 
moment.  In  the  same  proportion  in  which  his  logic  has  lost  its 
credit,  his  ethics,  his  politics,  his  poetics,  his  rhetoric,  and  his 
natural  history  have  risen  in  the  public  estimation.  No  similar 
triumph  of  genius  is  recorded  in  the  Annals  of  Philosophy : — ^To 
subjugate,  for  so  many  centuries,  the  minds  of  men,  by  fiirnish- 
ing  employment  (unproductive  as  it  was)  to  their  intellectual 
faculties,  at  a  time  when  the  low  state  of  experimental  know* 
ledge  did  not  supply  more  substantial  materials  for  their  rea- 
sonings ; — and  afterwards,  when,  at  the  distance  of  two'  thou- 
sand years,  the  light  of  true  science  began  to  dawn^  to  am« 
tribute  so  large  a  share  to  its  growing  splaidoun 

In  the  course  of  the  foregoing  animadversions  on  the  syllbgis* 
tic  theory,  I  have  proceeded  on  the  supposition,  that  the 
whole  glory  of  the  invention  belongs  to  Aristotle*  It  is  pro* 
per,  however,  before  dismissing  the  subject,  to  tak^  some 
notice  of  the  doubts  which  have  been  suggested  upon  this 
head,  in  consequence  of  the  lights  recently  thrown  on  the 
remains  of  ancient  science  still  existing  in  the  East.  Father 
Pons,  a  Jesuit  missionary,  was  (I  believe)  the  first  person,  who 
communicated  to  the  learned  of  Europe,  the  very  interesting 
fact,  that  the  use  of  the  syllogism  is,  at  this  day,  familiarly 
known  to  the  Bramins  of  India"*^ ;  but  this  information  does  not 


*  Lettres  Edifiantes  et  Curieuses,  Tome  XXVI.  (old  edition.)^— Tome  XIV.  edit,  of 
1781 .    The  letter  is  dated  1740. 
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seem  to  have  altracted  much  attention  in  England^  till  it  was 
corroborated  by  the  indisputable  testimony  of  Sir  William  Jones, 
in  his  third  discourse  to  the  Asiatic  Society  *.    ^*  It  will  be  suf« 
*'  ficient  (he  observes)  in  this  dissertation  to  assume,  what  might 
**  be  proved  beyond  controversy,  that  we  now  live  among  the 
"  adorers  of  those  very  deities  who  were  worshipped  under  dif* 
*'  ferent  names  in  old  Greece  and  Italy,  and  among  the  pro- 
^  fessors  of  those  philosophical  tenets,  which  the  Ionic  and  At- 
**  tic  writers  illustrated  with  all  the  beauties  of  their  melodious 
language.    On  one  hand  we  see  the  trident  of  Neptune,  the 
eagle  of  Jupiter,  the  satyrs  of  Bacchus,  the  bow  of  Cupid, 
*^  and  the  chariot  of  the  sun  ;  on  another,  we  hear  the  cymbals 
^  of  Rhea,  the  songs  of  the  Muses,  and  the  pastoral  tales  of 
^*  Apollo  Nomius.     In  m<nre  retired  scenes,  in  groves,  and  in 
^  seminaries  of  learning,  we  may  perceive  the  Brahmans  and 
^'  the  Sermana  mentioned  by  Clemens,  disputing  in  Hie  farms  of 
^^  logky  or  discoursing  on  the  vanity  of  human  enjoyments,  on 
^'  the  immortality  of  the  soul,  her  emanation  from  the  eternal 
^  mind,  her  debasement,  wanderings,  and  final  union  with  her 
^^  source;    The  six  philoso[^cal  schools,  whose  principles  are 
^^  explained  in  the  Dersana  Sastroj  comprise  all  the  metaphy- 
^*  sics  of  the  c^  academy,  the  Stoa  and  the  Lyceum ;  nor  is  it 
'^  possible  to  read  the  VedantOj  or  the  many  fine  compositions 
**  in  illustration  of  it,  without  beUeving  that  Pythagoras  and 
^^  Plato  derived  their  sufcdime  theories  from  the  same  source 
"  with  the  sages  of  India  -f  •/' 


•  DeliTered  in  1786. 

t  Works  of  Sir  William  Jones,  YoL  L  p.  28. 


302  ELEMENTS   OF   THE    PHILOSOPHY  [CHAP.  III. 

In  a  subsequent  discourse,  the  same  author  mentions  ^^  a  tra- 
ditiouy  which  prevailed^  according  to  the  well-informed  author 
of  the  Dabistdn^  in  the  PanjAb^  and  in  several  Persian  provin* 
'^  ceSy  that,  among  other  Indian  curiosities,  which  CallistheDes 
^^  transmitted  to  his  uncle,  was  a  technical  system  of  logic^  which 
^^  the  Brahmans  had  communicated  to  the  inquisitive  Greek, 
*<  and  which  the  Mohammedan  writer  supposes  to  have  been 
^*  the  ground-work  of  the  famous  Aristotelian  method.  If  this 
^  be  true,  (continues  Sir  W.  Jones, — ^^and  none-will  dispute  the 
^^  justness  of  his  remark)  it  is  one  of  the  most  interesting  facts 
"  that  I  have  met  with  in  Asia  ♦/' 

Of  the  soundness  of  the  opinion  concerning  the  origin  of  the 
Greek  philosophy,  to  which  these  quotations  give  the  sanction 
of  an  authority  so  truly  respectable,  our  stock  of  facts  is  as  yet 
too  scanty  to  enable  us  to  tbrm  a  competent  judgment.  Some  may 
perhaps  think,  that  the  knowledge  of  the  Aristotelian  logia  which 
exists  in  India,  may  be  sufficiently  accounted  for  by  the  Moham- 
medan conquests ;  and  by  the  veneration  in  which  Aristotle  was 
held,  from  a  very  early  period,  by  the  followers  of  the  prophet -j*. 


Li  the  same  discourse,  we  are  informed^  that  **  the  Hindoos  have  numerous  works 
**  on  grammar^  logic^  rhetoric,  music,  which  are  extant  and  accessible."     An  examina- 
tion of  ^ese  is  certainly  an  object  of  literary  curiosity,  highly  deserving  of  fiurther  atten- 
tion. 

*  Eleventh  discourse,  delivered  in  1794. 

f  *<  La  philosophic  Pcripat^tique  s'est  tellement  6tablie  par  tout,  qu'on  n'en  lit  plus 
**  d'autre  par  toutes  let  universitez  Chretiennes.  Celles  m^es,  qui  sont  contraintes  de 
**  re9evoir  les  impostures  de  Mahomet,  n'enseignent  les  sciences  que  conform^ent  aux 
"  principes  du  Lycee,  auxquels  ils  s*attaclient  si  fort,  qu'  Avcrroes,  Alikrabius,  Albumas- 
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On  the  other  hand,  it  must  be  acknowledged,  that  this  part  of 
Aristotle's  works  contains  some  intrinsic  evidence  of  aid  bor-» 
rowed  from  a  more  ancient  school.  Besides  that  imposing 
appearance  which  it  exhibits  of  systematical  completeness  in 
its  innumerable  details;  and  which  we  can  scarcely  suppose 
that  it  could  have  received  from  the  original  inventor  of  the 
art,  there  is  a  want  of  harmony  or  unity  in  some  of  its  funda- 
mental principles,  which  seems  to  betray  a  combination  of  dif- 
ferent and  of  discordant  theories.  I  allude  more  particularly 
to  the  view  which  it  gives  of  the  nature  of  science  and  of  de- 
monstration, compared  with  Aristotle's  well-known  opinions 


•■  m 


**  sar,  et  assez  d'autres  philosophes  Arabes  se  sont  sourent  ^loign^s  des  sentimenU  de 
^  leur  proph^te,  pour  ne  pas  contredire  ceux  d'Aristote>  que  lea  Turcs  ont  en  leur 
'<  idiome  Turquesque  et  en  Arabe,  comme  Belon  le  rapporte."  {La  Matte  le  Vayeri 
quoted  bj  Bayle,  Art.  Aristote.) 

'^  L' Auteur,  dont  j*emprunte  ces  paroles,  dit  dans  un  autre  volume,  que,  selon  la  rela- 
*'  tion  d'Olearius,  les  Perses  ont  toutes  les  oeuvres  d' Aristote,  expliqu6es  par  beaucoup  de 
^*  commentaires  Arabes.  *  Bergeron  (dit  il)  remarque,  dans  son  Traits  des  Tartares, 
^  qu'ils  possedent  les  livres  d* Aristote,  traduits  en  leur  langue,  enseignant,  avec  autant 
**  de  soumission  qu'on  peut  faire  ici,  sa  doctrine  i  Samarcand,  university  du  Grand  Mo- 
^<  gol,  et  {I  pr^ent  ville  capitale  du  Royaume  d'Usbec' " 

In  tbe  8th  volume  of  the  Asiatic  Researches,  there  is  a  paper  by  Dr  Balfour,  con- 
taining some  curious  extracts  (accompanied  with  an  English  version)  from  a  Persian 
translation  of  an  Arabic  Treatisei  entitled  the  *'  Essence  of  Logic.*'  In  the  introduc- 
tion to  these  extracts,  Dr  Balfour  mentions  it  as  an  indisputable  fact,  that ''  the  system 
**  of  logic,  generally  ascribed  to  Aristotle,  constitutes,  at  this  time,  the  logic  of  all  the  na» 
*^  turns  of  Asia  ixihoprqfeis  the  Mahometan  Jaith;*'  and  it  seems  to  have  been  with  a  view  ' 
of  rendering  this  fiu:t  still  more  palpable  to  common  readers,  that  the  author  has  taken 
the  trouble  to  translate,  through  tlie  medium  of  the  Persian,  the  Arabic  original ;  from 
which  language  the  knowledge  of  Aristotle's  logic,  possessed  by  the  orientals,  is  sup- 
posed to  have  been  derived 
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concerning  the  natural  progress  of  the  mind  in  the  acquisitioQ 
of  knowledge.  That  the  author  of  the  Organon  was  fully  awace 
of  an  incongruity  so  obvious,  there  can  be  little  doubt ;  and  it 
was  not  improbably  with  a  view  to  disguise  or  to  conceal  it, 
that  he  was  induced  to  avoid,  as  much  as  possible,  every  r&« 
ference  to  examples ;  and  to  adopt  that  abstract  and  symbolical 
language,  which  might  divert  the  attention  from  the  inanity  of 
his  demonstrations,  by  occupying  it  in  a  perpetual  effort  to 
unriddle  ihe  terms  in  which  they  are  expressed. 

Nor  does  there  seem  to  be  any  thing  in  these  suggestions 
(which  I  hazard  with  much  diffidence)  inconsistent  with 
Aristotle's  own  statement,  in  the  concluding  chapter  of  the 
book  of  sophisms.  This  chapter  h»»  indeed  {as  far  as  I 
know)  been  universally  understood  as  advancing  a  daim  to 
the  whole  art  of  syllogism  • ;  but  I  must  acknowledge,  that  it 
appears  to  me  to  admit  of  a  very  fair  construction,  wi^ut 
supposing  the  claim  lo  comprehend  all  the  doctrines  deli- 
vered in  the  books  of  Analytics.  In  support  of  this  idea,  it 
may  be  remarked,  that  while  Aristotle  strongly  contrasts  the 
dialectical  art,  as  taught  in  the  preceding  treatise,  with  the  art 
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*  '*  The  conclusion  of  this  treatise  (the  book  of  Sophisms)  ought  not  to  be  orer* 
**  looked :  it  manifestly  relates,  not  to  the  present  treatise  only,  but  also  to  the  whole 
*^  Analytics  and  Topics  of  the  author.*'    Reid's  Analysis,  &c.  Chap.  t.  Sect*  iii. 

If  I  were  satisfied  that  this  observation  is  just,  I  should  think  that  nothing  short  of 
the  most  irresistible  evidence  could  be  reasonably  opposed  to  the  direct  assertion  of 
Aristotle.  It  is  quite  inconceivable,  that  he  should  have  wiliblly  concealed  or  misre* 
presented  the  truth,  at  a  period  when  there  could  not  fail  to  be  many  philosophers  in 
Greece;  both  able  and  willing  to  expose  the  deception. 
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of  disputation  as  previously  practised  in  Greece,  he  does  not 
make  the  slightest  reference  to  the  distinction  between  demon- 
t^trative  and  dialectical  syllogisms,  or  to  those  doctrines  with  re- 
spect to  demonstration  and  science,  which  accord  so  ill  with  the 
general  spirit  of  his  philosophy.  It  does  not  seem,  therefore, 
to  be  a  very  unreasonable  supposition,  that  to  these  doctrines, 
(with  which  for  many  reasons  he  might  judge  it  expedient  to 
incorporate  his  own  inventions  and  innovations,)  he  only  gave 
that  systematical  and  technical  form,  which,  by  its  peculiar 
phraseology  and  other  imposing  appendages,  was  calculated  at 
once  to  veil  their  iiQperfections,  and  to  gratify  the  vanity  of 
those  who  should  make  them  objects  of  study.  It  is  surely  not 
impossible,  that  the  syllogistic  theory  may  have  existed  as  a 
subject  of  abstract  speculation,  long  before  any  attempt  was 
made  to  introduce  the  syllogism  into  the  schools  as  a  weapon 
of  controversy,  or  to  prescribe  rules  for  the  skilful  and  scien^ 
tific  management  of  a  vivd  voce  dispute. 

It  is  true  that  Aristotle^s  language,  upon  this  occasion,  is 
somewhat  loose  and  equivocal;  but  it  must  be  remembered, 
that  it  was  addressed  to  his  contemporaries,  who  were  perfectly 
acquainted  with  the  real  extent  of  his  merits  as  an  inventor; 
and  to  whom,  accordingly,  it  was  not  necessary  to  state  his 
pretensions  in  terms  more  definite  and  expUcit. 

I  shall  only  add,  that  this  conjecture  (supposing  it  for  a 
moment  to  be  sanctioned  by  the  judgment  of  the  learned) 
would  still  leave  AristotTe  in  complete  possession  of  by  far  the 
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most  ingenious  abd  practical  part  of  the  scholastic  logic  ""^ ;  while^ 
at  the  same  time, — should  future  researches  verify  the  suspi- 
cions of  Sir  William  Jones  and  others,  that  the  first  rudiments 
of  the  art  were  imported^  into  Greece  from  the  East, — ^it  would 
contribute  to  viudicate  his  character  against  that  charge  of  pla<^ 
giarism,  and  of  unfairness  towards  his  predecessors,  which  has 
been  admitted  even  by  some  who  speak  with  the  most  un- 
bounded reverence  of  hiis  intellectuial  endowments. 


From  the  logic  of  Aristdtle,  I  now  proceed  to  that  of  Lord 
Bacon ;  a  logic  which  professes  to  guide  us  systematically  ia 
investigating  the  laws  of  nature,  and  in  applying  the  knowledge 
thus  acquired,  to  the  enlargement  of  human  power,  and  the 
augfuentation  of  human  happiness. 


M>  _    •'__• 


^  This  was  plainly  the  opinion  of  Cicero  :*^^  In  hacarte  (he  observes,  q)eaking  of  the 
<<  dialectical  art,  as  it  was  cultivated  by  the  Stoics-,)^— in  hac  arte,  si  modo  est  hoc  an, 
*^  nullum  est  prseceptum  quomodo  verum  iuTeniatur,  sed  tantum  est  quomodo  judice- 
ti  tun**— And  a  few'aentencea  after  ;/<  Quare  isttof  artem  totam  dimittamus,  quse  in  ex- 
<'  cogitandis  argumcntis  muta  nimium  est,  in  judicandis  niroium  loquax/'  (De  Orat> 
Lib.  ii.  86,  87.)  The  first  sentence  is  literally  applicable  to  the  doctrine  of  syllogism 
considered  theoretically :  the  second  contrasts  the  inutib'ty  of  this  doctrine  with  tbe 
iinportance  of  such  Subjects  as  are  treated  6f  in  Aristotle's  Topics. 

Whether  Cicero  and  Qdinctilian  did  not  ioverraite  the  advantages  to  be  derived  firom 
the  study  of  the  Loci  la£r  ah  organ  .of  invention,  is  a  question  altogether  fore^  to  oar 
present  inquiries.  That  it  was  admirably  adapted  £sr  those  argumentative  and  rhetorical 
dUflnys  which  were  so  highly  valued  in  ancient  times,  there  can  be  no  doubt,  after  what 
these  great  masters  of  oratory  have  written  on  the  subject ;  but  it  does  not  follow,  that, 
in  the  present  state  of  society,  it  would  reward  the  labours  of  thdse  who  wish  to  colti- 
tate  Either  the  eloquence  of  the  bar;  or  that  Which  leads  to  tlistmction  ia  our  popular 
assemblies. 
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Of  some  of  the  fundamental  rules  by  which  this  mode  of 
philosophizing  is  more  peculiarly  distinguished,  I  intend  to  treat 
at  considerable  length ; — directing  my  attention  chiefly  to  such   ' 
questions  as  are  connected  with  the  th^ry  of  our  intellectual 
faculties.     In  this  point  of  view,  the  author  has  left  much  to  be 
supplied  by  his  successors ;  the  bent  of  his  own  genius  having 
fortunately  determined  him  rather  to  seize,  by  a  sort  of  intui* 
tive  penetration,  great  practical  results,  than  to  indulge  a  com* 
paratively  sterile  curiosity,  by  remounting  to  the  first  sources  of 
experimental  knowledge  in  the  principles  and  laws  of  the  hu« 
man  trame.     It  is  to  this  humbler  task  that  I  propose  to  con- 
fine myself  in  the  sequel.    To  follow  him  through  the  details  of 
his  Method,  would  be  inconsistent  with  the  nature  of  my  pre- 
sent undertaking. 
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CHAPTER   FOURTH. 


OF  THE  METHOD  OF  INQUIRY  POINTED  OUT  IN  THE  £XPEBI« 

MENTAL  OR  INDyCTIVE  LOGIC. 


Section  I. 

Mistakes  of  the  Ancients  concerning  the  proper  object  of  Philo^ 
sophy.^-^Ideas  of  Bacon  on  the  same  subject. '-^Inductive  Rea^ 
soning. — Analysis  and  Synthesis. — Essential  difference  between 
Legitimate  and  Hypothetical  Theories. 

« 

I  HAVE  had  occasion  to  observe  more  than  once,  in  the  course 
of  the  foregoing  speculations,  that  the  object  of  physical  science 
is  not  to  trace  necessary  connections,  but  to  ascertain  constant 
conjunctions ;  not  to  investigate  the  nature  of  those  efficient 
causes  on  which  the  phenomena  of  the  universe  ultimately  de- 
pend, but  to  examine  with  accuracy  what  the  phenomena  are^ 
and  what  the  general  laws  by  which  they  are  regulated. 

In  order  to  save  repetitions,  I  here  beg  leave  to  refer  to  some 
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observations  on  this  subject  in  the  first  volume.  I  request 
knore  particularly  the  reader's  attention  to  what  I  have  said^ 
in  the  second  section  of  the  first  chapter,  on  the  distinction 
between  physical  and  efficient  causes;  and  on  the  origin  of 
that  bias  of  the  imagination  which  leads  us  to  confound  them 
under  one  common  name.  That,  when  we  see  two  events  con- 
stantly conjoined  as  antecedent  and  consequent,  our  natural  ap- 
prehensions dispose  us  to  associate  the  idea  of  causajtion  or  effi- 
ciency with  the  former,  and  to  ascribe  to  it  that  power  or  energy 
by  which  the  change  was  produced,  is  a  fact  obvious  and  un- 
questionable ;  and  hence  it  is,  that  in  all  languages,  the  series  of 
physical  causes  and  effects  is  metaphorically  likened  to  a  chain, 
the  Unks  of  which  are  supposed  to  be  indissolubly  and  necessarily 
connected.  The' slightest  reflection,  at  the  same  time,  must  sa- 
tisfy us  that  these  apprdiensions  are  inconsistent,  and  even  ab- 
surd ;  our  knowledge  of  physical  events  reaching  no  farther 
than  to  the  laws  which  regulate  their  succession ;  and  the  words 
power  and  energy  expressing-  attributes  not  of  matter  but  of 
mind.  It  is  by  a  natural  bias  or  association  somewhat  similar 
(as  I  have  remarked  in  the  section  above-mentioned)  that  we 
connect  our  sensations  of  colour,  with  the  primary  qualities  of 
body*. 


*  Were  it  not  for  this  bias  of  the  imagination  to  identify  efficient  with  physical  causes, 
the  attention  would  be  continually  diverted  from  the  necessary  business  of  life,  and  the 
useful  exercise  of  our  faculties  suspended,  in  a  fruitless  astonishment  at  that  hidden  ma- 
chinery, over  which  nature  has  drawn  an  impenetrable  veD.  To  prevent  this  inconve- 
nient distraction  of  thought,  a  farther  provision  is  made  in  that  gradual  and  impercep- 
tible process  by  which  the  changes  in  the  state  of  the  UniverM  are,  in  general,  accom- 
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This  idea  of  the  object  of  physical  science  (whick  may  be 
justly  regarded  as  the  ground-work  of  Bacon^s  Novum  Organan) 
differs  essentially  from  that  which  was  entertained  by  the  an* 
cients;  according  to  whom  ^*  Philosophy  is  the  science  of 
^  causes/*  If,  indeed  by  causes  they  bad  meant  merely  the  con- 
stant  forerunners  or  antecedents  of  events,  the  definition  would 
have  coincided  nearly  with  the  statement  whidi  I  have  given. 
But  it  is  evident,  that  by  causes  they  meant  such  antecedents  as 
^ere  necessarily  connected  with  the  effects,  and  fix>m  a  know- 
ledge of  which  the  effects  might  be  foreseen  and  demonstrated: 
And, it  was  owing  to  this  confusion  between  the  proper  objects 
of  physics  and  of  metaphysics,  that,  neglecting  the  observation 
of  facts  exposed  to  the  examination  of  their  senses,  they  vainly 
attempted,  by  synthetical  reasoning,  to  deduce,  as  necessary  con* 
sequences  from  their  supposed  causes,  (h^  phenomena  and  laws 
of  nature. — ^^  Causa  ea  est,"  says  Cicero,  '^  qus^  id  effidt  cu|us 
^*  est  causa.  Non  sic  causa  inteihgi  debet,  ut  quod  caique  aa?* 
'^  tecedat,  id  ei  causa  sit ;  sed  quod  cuique  efficienler  anteoe- 
^'  dat. — Itaque  dicebat  Cameades  ne  Apollinem  quidem  posse 
^  dicere  futura,  nisi  ea,  quorum  causas  natura  ita  oontinerett 


plished.  If  an  animal  or  a  Tegetable  were  brought  into  being  before  our  eyes,  in  an  m* 
Btant  e£  timC|»..the  eyeat  would  not  be  in  itself  more  wonderful  than  their  slow  growth 
to  maturity  from  an  embryo,  or  from  a  seed.  But,  on  the  former  supposition,  there  i» 
no  man  who  would  not  perceive  and  acknowledge  the  immediate  agency  of  an  intelligent 
cause  I  whereas,  according  to  the  actual  order  of  things,  the  effect  steals  so  insensibly 
on  the  observation,  that  it  excites  little  or  no  curiosity,  excepting  in  those  who  possess  a 
sufficient  degree  of  reflection  to  contrast  the  present  state  of  the  objects  around  thevi^ 
with  their  first  origin^  and  with  the  progressive  stages  of  their  existence. 
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^  ut  ea  fieri  necesse  esset;    Causis  CDim  efficientibus  quaftique 
*•  rem  cognitis,  posse  denique  sciri  quid  futurum  esset*/' 

From  this  disposition  to  confouDd  efficient  with  physical 
causes,  may  be  traced  the  greater  part  of  the  theories  recorded 
in  the  history  of  pliilosophy.  It  is  this  which  has  given  rise  to 
the  attempts,  both  in  ancient  and  modern  times,  to  account  for 
all  the  phenomena  of  moving  bodies  by  means  of  impulse  -f* ; 


*  De  Fato,  48,  49.  The  language  of  Aristotle  is  equally  explicit.  'Eiri^A^OAi  /i 
•i«/xi9a  tKAffTw  iirhtff,  aa\u  ym  tok  ffoptfnKop  7poToir>  tok  Kttr^t  av(JLfi$$niC9i,  or«r  Twr 
r «tiT/ctr  uu^hAa  ytfmvMif^  /i  iv  to  irf^yuA  %mr,  in  muvh  tun^  %srh  mj  uti  cftAiX^rcu 
TMT*  AhhiH  iX^^*  ^^^^  auteiD  putamus  unamquamque  rem  simpliciteri  non  sophistico 
modo,  id  est  ex  accident!,  cum  putamus  causam  cognoscere  propter  quam  res  est,  ejus 
rei  causam  esse,  nee  posse  eam  aliter  se  habere. — Analjt.  Poster.  Lib.  i.  cap.  2. 

Nothing,- faowereTyCtm  place  in  so  strong  a-light  Aristotle*s  idea  of  the  comiectinR 
between  physical  causes  and  e&cts,  as  the  analogy  .which  he  conceived  it  to  bear  to  the 
connection  between  the  links  of  a  mathematical  chain  of  reasoning.  Nor  is  this  mode 
of  speaking  abandoned  by  his  modem  followers.  ^'  To  deny  a  first  cause  (says  Dr 
^  Gillies)  is  to  deny  all  causation :  to  deny  axioms  is,  Jbr  the  same  reason,  to  deny  all 
**  demonstradon.'*  (Vol.  I.  p.  108.)  And  in  another  passage  ;  ^^  We  know  a  mathe« 
''  matical  proposition,  when  we  know  the  causes  that  make  it  true.  In  demonstration, 
^  the  premises  are  the  causes'^f  the  condasion,  and  therefore  prior  to  it.  We  can- 
"  not,  therefore,  demonstrate  things  in  a  circle,  supporting  the  premises  by  the  coa- 
'^  elusion ;  because  this  would  be  to  suppose,  that  the  one  proposition  could  be  both 
**  prior  and  posterior  to  the  other."  (Ibid.  p.  96.)  (Can  one  mathematical  theorem 
be  said  to  be  prior  to  another  in  any  other  s^nse,  than  in  respect  of  the  order  in  which 
they  are  first  presented  to  our  knowledge  ?) 

\  See  Philosophy  of  the  Human  Mind,  Vol.  I.  Chap.  L  sect.  S. 

With  respect  to  the  connection  between  impulse  and  motion,  I  have  the  misfortune 
to  difiPer  from  my  very  learned  and  highly  respected  friend  M.  Prevost  of  Geneva; 
whose  opinions  on  this  point  may  be  collected  from  the  two  following  sentences.  '<  La 
*^  cause  diff&re  du  simple  signe  precurseur,  par  sa  force,  ou  son  energie  productive^-^ 
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aod  it  is  this  also  which  has  suggested  the  simpler  expedient  of 
explaining  them  by  the  agency  of  minds  united  with  the  parti- 
cles of  matter  *.  As  the  communication  of  motion  by  apparent 
impulse,  and  our  own  power  to  produce  motion  by  a  vohtion 
of  the  mind,  are  two  facts,  of  which,  from  our  earliest  infancy, 
we  have  every  moment  had  experience ;  we  are  apt  to  fancy 
that  we  understand  perfectly  the  nexM  by  which  cause  and 
effect  are  here  necessarily  conjoined ;  and  it  requires  a  good 
deal  of  reflection  to  satisfy  us  that,  in  both  cases,  we  are  as 
completely  in  the  dark,  as  in  our  guesses  concerning  the  ulti- 
mate causes  of  magnetism  or  of  gravitation.  The  dreams  of  the 
Pythagorean  school  with  respect  to  analogies  or  harmonies 
between  the  constitution  of  the  universe,  and  the  mathematical 
properties  of  6gurcs  and  of  numbers,  were  suggested  by  the 


'*  L'impulsion  est  un  phkiomine  si  commun,  soumis  k  des  lois  si  bien  discut^y  et  si 
^*  universellesy  que  toute  cause  qui  s*y  r^duit  semble  fonner  une  classe  ^minente,  et  in4- 
**  riter  seule  le  nom  d'  Agents     {Essaus  de  Philosophie,  Tome  IL  pp.  174*,  175.) 

I  have  read  with  great  attention  all  that  M.  Provost  has  so  ingeniously  urged  in  vin- 
dication of  the  theory  of  his  illustrious  countryman  Le  Sage;  but  without  experiencing 
that  conviction  which  I  have  in  general  received  from  his  reasonings.  The  arguments 
of  Locke  and  Hume  on  the  other  side  of  the  question  appear  to  my  judgment,  the  long- 
er I  reflect  on  Ihem,  the  more  irresistible ;  not  to  mention  the  powerful  support  which 
they  derive  from  the  subsequent  speculations  of  Boscovich.  (  See  Locke's  Essay,  B.  IL 
chap.  23.  §  28.  29.  and  Hume's  Essay  on  Necessary  Connexion,  Part  L) 

In  employing  the  word  misfortune,  on  this  occasion,  I  have  no  wish  to  pay  an  unmean- 
ing compliment ;  but  merely  to  express  the  painful  diffidence  which  I  always  feel  in  my 
own  conclusions,  when  they  happen  to  be  at  variance  with  those  of  a  writer  equally  dis- 
tmguished  by  the  depth  and  by  the  candour  of  his  philosophical  researches. 

*  To  this  last  class  of  theories  may  also  be  referred  the  explanations  of  physical 
phenomena  by  such  causes  as  S3rmpathie6,  antipathies,  Nature's  horror  of  a  void,  &c.  and 
other  phrases  borrowed  by  analogy  from  the  attributes  of  animated  beings. 
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same  idea  of  necessary  connections  existing  among  physical  phe- 
nomena, analogous  to  those  which  link  together  the  theorems 
of  geometry  or  of  arithmetic ;  and  by  the  same  fruitless  hope 
of  penetrating,  by  abstract  and  synthetical  reasoning,  into  the 
mysterious  processes  of  nature. 

Beside  this  universal  and  irresistible  bias  of  the  imagina* 
tion,  there  were  some  peculiarities  in  the  genius  and  scientific 
taste  of  Aristotle,  which  gave  birth  to  various  errors  calculated 
to  mislead  his  followers  in  their  physical  inquiries.  Among 
these  errors  may  be  mentioned,  as  one  of  the  most  hnpor- 
tant,  the  distinction  of  causes  (introduced  by  him)  into  the 
efficient,  the  material,  the  formal  and  the  final ; — a  distinction 
which,  as  Dr  Reid  justly  observes,  amounts  only  (like  many 
other  of  Aristotle^s)  to  an  explanation  of  the  different  meanings 
of  an  ambiguous  word ;  and  which,  therefore,  was  fitter  for  a 
dictionary  of  the  Greek  language,  than  for  a  philosophical 
treatise*.  Of  the  effect  of  this  enumeration  of  causes  in  dis« 
tractmg  the  attention,  some  idea  may  be  formed,  when  it  is 
recollected,  that,  according  to  Aristotle,  it  is  the  business  of  the 
philosopher  to  reason  demonstratively  from  all  the  four-f*. 

The  same  predilection  of  Aristotle  for  logical  or  rather  verbal 
subtilties,  encouraged,  for  many  ages,  that  passion  for  fanciful 
and  frivolous  distinctions,  which  is  so  adverse  to  the  useful 
exercise  of  the  intellectual  jK)wers.  Of  its  tendency  to  check 
the  progress  of  physical  knowledge,  the  reader  will  be  enabled 


•»" 


•  Analysis  of  Aristotle's  Logici    Cbap,  iL  sect*  S* 
f  Nat.  Auscult.  Lib.  ii.  cap.  7* 
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to  judge  for  himself,  by  perusing  the  l6th  and  17th  chaptera  of 
Mr  Harris's  Philosophical  Arrangements ;  which  chapters  con^ 
tain  a  very  elaborate  and  not  inelegant  view  of  what  the  author 
is  pleased  to  call  the  ancient  Theory  of  Motion.  A  later  writer 
of  the  same  school  has  even  gone  so  far  as  to  assert,  that  it  is 
such  researches  alone  which  merit  the  title  of  the  Philosophy  of 
Motion ;  and  that  the  conclusions  of  Galileo  and  of  Newton, — 
amounting  (as  they  unquestionably  do)  to  nothing  more  than 
a  classification  and  generalization  of  facts, — deserve  no  higjlier 
an  appellation  than  that  of  Natural  History  f « 

In  contrasting,  as  I  have  now  done,  the  spirit  of  BaconV 
mode  of  philosophising  with  that  of  the  andeots,  I  do  not. 
mean  to  extol  his  own  notions  concerning  the  relation  (^ 
cause  and  effect  in  physics,  as  peculiarly  correct  add  cqih 
sistenl.    On  the  contrary,  it  seems  to  me  evident,  that  he  wa3 
led  to  his  logical  conclusions,  not  by  any  metaphysical  analjissjs 
of  his  ideas,  but  by  a  conviction,  founded  on  a  review  of  thftj 
labours  of  his  predecessors,  that  the  plan  of  inquiry  by  which 
they  had  been  guided  must  have  been  erroneous.     If  he  had 
perceived  as  clearly  as  Barrow,  Berkeley,  Hume,  and  many 
011101*8  have  done  since  his  timcfs  that  tiiere  is  not  a  single 

*  Ancient  Metaphysics,  passim, 

•f  In  alluding  to  the  relation  between  cause  and  effect.  Bacon  sometimes  indulges 
*^  his  fancy  in  adopting  metaphorical  and  popular  expressions.  *'  Namque  in  limine 
*'  Philosophiae,  cum  secundae  causae,  tanquam  sensibus  proximae,  ingerant  se  mcnti  hu- 
'<  manae,  mensque  ipsa  in  illis  haereat,  at  que  commoretur,  oblivio  primae  causae  obrepere 
**  possit.  Sin  quis  ultcrius  pergat,  causarumque  dependentiam^  seriem^  et  concatenativnemt 
*^  atque  opera  providentiac  intueatur,   tunc  secundum  poetarum  mythologiami  fiidle 
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instance  in  which  we  are  able  lo  trace  a  necessary  connection 
between  two  successive  events,  or  to  explain  in  what  manner 
the  one  follows  from  the  other  as  mn  infallible  consequence,  he 
would  have  been  naturally  led  to  state  his  principles  in  a  form 
far  more  concise  and  methodical,  and  to  lay  aside  much  of 
that  scholastic  jargon  by  which  his  meaning  is  occasionally 
obscured.  Notwithstanding,  however,  this  vagueness  and 
indistinctness  in  his  language,  his  comprehensive  and  pen^ 
trating  understanding,  enlightened  by  a  discriminating  sur- 
vey of  the  fruitless  inquiries  of  former  ages,  enabled  him  to 
describe,  in  the  strongest  and  happiest  terms,  the  nature,  the 
object,  and  the  limits  of  philosophical  investigation.  The  most 
valuable  part  of  his  works,  at  the  same  time,  consists,  perhaps,  in 
his  r^ections  on  the  errors  of  his  predecessors ;  and  on  the  vari* 
ous  causes  which  have  retarded  the  progress  of  the  sciences  and 
the  improvement  of  the  human  mind.  That  he  should  have  exe- 
cuted, with  complete  success,  a  system  of  logical  precepts  for 
the  prosecution  of  experimental  inquiries,  at  a  period  when 
these  were,  for  the  first  time,  beginning  to  engage  the  attention 
of  the  curious,  was  altogether  impossible;  and  yet  in  his  attempt 
towards  this  undertaking,  he  has  displayed  a  reach  of  thought 

"  credet,  summum  naturalis  catence  annulum  pedi  solii  Jovis  affigi/*  (De  Aug.  Scient. 
Lib.  L)  This  is  very  nearly  the  language  of  Seneca.  *'  Cum  fatum  nihil  aliud  sit 
**  quam  series  implexa  causarunif  ille  est  prima  onmium  causa  ex  qu4  ceterse  pendent.'* 

In  other  instances,  he  speaks  (and,  in  my  opinion^  much  more  philosophically)  of 
the  **  opus  quod  operatur  Deus  a  primordio  usque  ad  finem ;"  a  branch  of  knowledge 
•which  he  expressly  describes  as  placed  beyond  the  examination  of  the  human  fitcultias. 
But  this  speculalioii,  although  the  most  interesting  tliat  can  employ  our  thoughts,  has 
no  immediate  connection  with  Ihe  logic  of  physical  science.-^ee  Note  ( N. ) 
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and  a  justness  of  anticipation,  whfeh,  when  compared  with  the 
discoveries  of  the  two  succeeding  centuries,  seem  frequendj 
to  partake  of  the  nature  of  prophecy.  "  Prout  Piiy sica  majora 
indies  incrementa  capiet,  et  nova  axiomata  educet,  eo 
mathematicae  novi  operd  in  multis  indigebit,  et  plures  demura 
*^  fient  mathematicse  mixUe  */*  Had  he  foreseen  all  the  re- 
searches of  the  Newtonian  school,  his  language  could  not  have 
been  more  preicise  or  more  decided. 

**  Bacon  (it  has  been  obseiTcd  by  Mr  Hume)  was  ignorant 
^^  of  geometry  ;  and  only  pointed  out  at  a  distance  the  road  to 
^  true  philosophy .^^ — "  As  an  author  and  philosopher/'  there* 
fore,  this  historian  pronounces  him»  ^f  though  very  estimable^  y^ 
*^  inferior  to  his  contemporary  Galileo,  perhaps  even  to  Kep- 
^*  ler  'f.*' — ^The  parallel  is,  by  no  means,  happily  imagined ;  inaa* 
much  as  the  individuals  whom  it  brings  into  contrast,  directed 
their  attention  to  pursuits  essentially  different,  and  were 
characterized  by  mental  powers  unsusceptible  of  comparison. 
As  a  geometer  or  astronomer.  Bacon  has  certainly  no  claim 
whatever  to  distinction ;  nor  can  it  even  be  said,  that,  as  an 


*  De  Aug.  Sclent.  Lib.  iii.  Cap.  vi. 

By  the  word  Axiom,  Bacon  means  a  general  principle  obtained  by  induction,  from 
which  we  may  safely  proceed  to  reason  synthetically.  It  is  to  be  regretted,  that  he  did 
not  make  choice  of  a  less  equivocal  term,  as  Newton  has  plainly  been  misled  by  his  ex* 
ample,  in  the  very  iUogical  application  of  this  name  to  the  laws  of  motion,  and  to  those 
general  /acts  which  serve  as  the  bails  of  our  reasonings  in  catoptrics  and  dioptrics. 
(See  pp.  42,  43,  of  this  volume.) 

I  shall  take  thb  opportunity  to  remark,  that  Newton  had  evidently  studied  Bacon's 
writings  with  care;  and  has  followed  them  (sometimes  too  implicitly)  in  his 
phraseology.     Of  this  remark  various  otlier  proofs  will  occur  afterwards. 

t  History  of  England.    Appendix  to  the  reign  of  James  U 
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experimeotalisty  he  has  enriched  scieace  by  one  important 
discovery:  but,  in  just  and  enlarged  conceptions  of  the  proper 
aim  of  philosophical  researches,  and  of  the  means  of  conduct* 
ing  them,  how  far  does  he  rise  above  the  l^vel  of  his  agel 
Nothing,  indeed,  can  place  this  in  so  strong  a  hght,  as  the- 
history  of  Kepler  himself;  unquestionably  one  of  the  most  ex- 
traordinary persons  who  adorned  that  memorable  period,  but 
deeply  infected,  as  his  writings  shew,  with  prejudices  borrowed 
from  the  most  remote  antiquity.  The  mysterious  theories  of  the 
Pythagoreans  which  I  formerly  mentioned,  and  which  pro- 
fessed to  find  in  the  mathematical  properties  of  figures  and 
numbers,  an  explanation  of  the  system  of  the  univerbe,  seem, 
from  one  of  his  earlier  publications,  to  have  made  a  strong 
impression  on  his  imagination  * ;  while,  at  an  after  period  of 


it 


t< 


^  Mj/steriuM  Cosmographicum^  de  admirabili  proportione  orbium  coelestium  deque 
causis  coelorum  numeric  magnitudinisy  motuumque  periodicorum  genuiuis  et  propriis^ 
detnonstratum  per  quinque  regularia  corpora  Geometrical  1598.*'  Kepler  informs  us,  tliat 
he  sent  a  copy  of  this  book  to  Tycho  Brahe ;  the  subject  of  whose  answer  he  has  had 
the  candour  to  record.  **  Argumentum  literarum  Brahei  hoc  erat,  ut  suspensis  specula- 
tionibus  k  priori  descendentibus,  animum  potius  ad  observationes  quas  siinul  offerebat, 
considerandas  adjicerem,  inque  iis  prinio  gradu  facto,  posted  demum  ad  causas  ascen* 
**  derem.'*— -To  this  excellent  advice  the  subsequent  discoveries,  which  have  immortalized 
the  name  of  Kepler,  may,  (in  the  opinion  of  Mr  Maciaurin)  be  ascribed.  Account  of 
Newton  s  Discoveries,  Book  I.  Chap.  iii. 

An  aphorism  of  Lord  Bacon,  concerning  the  relation  which  Mathematics  bears  to] 
Natural  Philosophy^  exhibits  a  singular  contrast  to  the  aim  and  spirit  of  the  Mj/sterium 
Cosmographicum,  **  In  secunda  schola  Platonis,  Procli  et  aliorum,  Naturalis  Philo* 
**  sophia  infecta  et  corrupta  fuit,  per  Mathematicam ;  qtue  PhUosophiam  Naturalem 
"  terminare,  nongenerare  aut  procreare  debet,'*  (Nov.  Org.  Lib.  I.  Aphor.  xcvi.) — The 
Yery  slender  knowledge  of  this  science  which  Bacon  probably  possessed,  renders  it  (Hily 
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life,  he  indulged  himself  in  a  train  of  thinking  about  the 
catises  of  the  planetary  motions^  approaching  to  the  speculations 
of  the  late  learned  author  of  Ancient  Metaphysics, 

^^  Nego  (says  he»  in  his  Commentaries  on  the  planet  Ma  as) 
^^  ullum  motum  perennem  nan  rectum  a  Deo  conditum  esse  prsd- 
^^  sidio  mentali  destitutum«-~Hujus  mataris  manifestum  est  doo 
^'  fore  munia;  allerum  ut  facultate  polleat  transvectandi  corporis; 
^'  alterum  ut  scientid  prs^ilus  sit  inveniendi  circularem  limitem 
^^  per  illam  puram  auram  setheriam  nullis  hujusmodi  regionibus 
^  distinctam/' — ^In  another  part  of  his  work,  he  seriously  gives 


the  more  wond^ul,  Chat  he  should  have  been  so  fortunate  in  seizmg,  or  rather  in  di?iii« 
uag  its  genuine  use  and  applicatiooy  in  physical  researches. 

The  ignorance  of  geometry  with  which  Mr  Hume  reproaches  Bacon,  will  not  appear 
surprising,  when  it  is  considered,  that,  sixty  jears  after  the  time  when  he  left  Cambridge, 
mathematical  studies  were  scarcely  known  in  that  University.  For  this  ftct  we  hare  die 
direct  testimony  of  Dr  Wallis  (afterwards  Astronomical  Professor  at  Oxford),  who  was 
admitted  at  Emanuel  College,  Cambridge,  in  16S2 ;  and  who  informs  us,  that  at  that 
time,  ^*  Mathematics  wese  scarce  looked  upon  as  Academical  Studies,  but  rather  Me* 
^'  characal;  as  the  business  of  traders,  merchants,  seamen,  carpenters,  sunreyors  of  land^ 
^'  and  almanack-makers  in  London."—''  Among  more  than  two  hundred  students  in 
''  our  College,  I  do  not  know  of  any  two  who  had  more  than  I  (if  so  much)  which 
''  was  then  but  little ;  and  but  very  few  in  that  whdie  University.  For  the  study  of 
''  Mathematics  was  then  more  cultivated  in  London  than  in  the  Universities.^* 

(See  an  Account  of  tome  passages  in  the  Life  qfDr  WaUis^  written  by  himself  when 
he  was  upwards  of  eighty,  and  published  by  Heame,  in  his  edition  of  Langtoft*s  Chro- 
nicle.) 

The  same  writer,  from  whom  this  information  is  derived,  lived  to  see,  not  only  the 
institution  of  the  Royal  Society  of  London,  but  the  illustration  which  the  Universi^  of 
Cambridge  derived  from  the  names  of  Barrow  and  of  Newton ;  and  even  survived,  for 
seventeen  years,  the  publication  of  Newton's  Princqna* — That  Lord  Bacon's  writings 
contributed,  more  than  any  other  single  cause,  to  give  this  sudden  impulse  to  science 
in  England,  it  is  impossible  to  doubt. 
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it  as  his  opinion,  that  the  minds  of  the  planets  must  have  a 
power  of  making  constant  observations  on  the  sun's  apparent 
diameter,  that  they  may  thereby  be  enabled  so  to  regulate  their 
motions,  as  to  describe  areas  proportional  to  the  times.  ^^  Credi* 
^^  bile  esL  itaque,  si  qu4  facultate  pra&diti  sint  motores  illi  obser<« 
vandae  hujus  diametn,  earn  tanto  esse  argutiorem  quam  sunt 
ocuU  nostriy  quanto  opus  ejus  et  perennis  motio  nostris  tur- 
^^  bulentis  et  confusis  negotiis  est  constantior. 

'^  An  ergo  binos  singulis  planetis  tribues  oculos  Keplere ! 
"  Nequaquam.  Neque  est  necesse.  Neque  enim  ut  moveri 
^^  possint,  pedes  ipsis  atque  alae  sunt  tribuendae/' 


From  such  extravagancies  as  these,  how  wide  the  transition 
to  the  first  sentence  of  the  Novum  Organon  I  ^^  Homo  Nature 

"  MINISTER  ET  INTERPRES  TANTUM  FACfT  ET  INTELLIGIT 
^^  QUANTUM  D£  NATURiE  ORDINE  RE  VEL  MENTE  OBSERVA* 
"  VERIT,  NEC  AMPLIUS  SCIT  AUT  POTEST/' 

In  calling  man  the  interpreter  of  Nature,  Bacon  had  plainly 
'  the  same  idea  of  the  object  of  physics,  which  I  attempted  to 
convey,  when  I  said,  that  what  are  commonly  called  the  causes 
of  phenomena,  are  only  their  established  antecedents  or  signs ; 
and  the  same  analogy  which  this  expression  suggests  to  the 
fancy,  has  been  enlarged  upon  at  considerable  length,  by  the  in- 
ventive and  philosophical  Bishop  of  Cloyne,  as  the  best  illustra- 
tion which  he  could  give  of  the  doctrine  in  question.  It  would 
be  difficult,  indeed,  to  select  another  equally  apposite  and  lu« 
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minous ;  and  not  less  difficult  to  find  an  author  equally  qua* 
lified  to  avail  himself  of  its  aid.  I  shall  make  no  apology, 
therefore,  for  borrowing  his  words.     ' 

^  There  is  a  certain  analogy,  constancy,  and  uniformity  in. 
^^  the  phenomena  or  appearances  of  nature,  which  are  a  foun- 
*^  dation  for  general  rules ;  and  these  are  a  grammar  for  the  un« 
^*  derstanding  of  nature,  or  that  series  of  effects  in  the  visible 
••  world,  whereby  we  are  enabled 'to  foresee  what  will  come  to 
^^  pass  in  the  natural  course  of  things.  Piotinus  observes,  in 
"  his  third.  Ennead,  that  the  art  of  presaging  is,  in  some  sort, 
^*  the  reading  of  natural  letters  denoting  order ;  and  that  so  far 
^^  forth  as  analogy  obtains  in  the  universe,  there  may  be  vati^ 
^*  cination.  And  in  reality,  he  that  foretells  the  motions  of  the 
••  planets,  or  the  effects  of  medicines,  or  the  results  of  chemical 
^*  or  mechanical  experiments,  may  be  said  to  do  it  by  natural 
**  vaticination. 

^^  We  know  a  thing  when  we  understand  it,  and  we  understand 
*•  it  when  we  can  interpret  or  tell  what  it  signifies.  Strictly  the 
"  sense  knows  nothing  We  perceive  indeed  sounds  by  hearing, 
^*  and  characters  by  sight ;  but  we  are  not  therefore  said  to  under* 
<^  stand  them.  After  the  same  manner,  the  phenomena  of  nature 
**  are  alike  visible  to  all ;  but  all  have  not  alike  learned  the  con* 
^  nection  of  natural  signs,  or  understand  what  they  signify,  or 
*^  know  how  to  vaticinate  by  them.  There  is  no  question,  says 
^<  Socrates  in  Theateto^  concerning  that  which  is  agreeable  to 
^  each  person,  but  concerning  what  will  in  time  to  come  be 
<^  agreeable,  of  which  all  men  are  not  equally  judges.  He  that 
^^  ibreknoweth  what  will  be,  in  every  kind,  is  the  wisest.    Ag- 
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"  cording  to  Socrates,  you  and  the  cook  may  judge  of  a  dish 
^^  on  the  table  equally  well ;  but  while  the  dish  is  making,  the 
"  cook  can  better  foretell  what  will  ensue  from  this  or  that 
"  manner  of  composing  it.  Nor  is  this  manner  of  reasoning 
'*  confined  only  to  morals  or  politics,  but  extends  also  to  natu- 
"  ral  science. 

<^  As  the  natural  connection  of  signs  with  the  things  signified 
^'  is^  regular  and  constant,  it  forms  a  sort  of  rational  discourse, 
^  and  is  therefore  the  immediate  effect  of  an  intelligent  cause  *•'" 

The  same  language  with  respect  to  the  office  and  use  o£phi« 
losophy  has  been  adopted  by  Reid,  and  at  a  much.  earUer 
period  by  Hobbes;  and  it  was  evidently  by  a  similar  train 
of  thinking  (as  I  ali^eady  hinted).ihat;Bacoa  was.  led  to.  call 
philosophy  the  ifiierprxtatian  of'  nature. . 

According  to  the  doctrine  now  stated^  the  highest,  or  ra- 
ther the  only  proper  object  of  Physics^  is  to .  ascertain 
those  established  conjunctions  of  successive  events,  which 
constitute  the  order  of  the  Universe;  to  record  the  phenome- 
na which  it  exhibits  to  our  observations,  or  which  it  discloses 
to  our  experiments ;  and  to  refer  these  phenomena  to  their  ge« 
neral  laws.  While  we  are  apt  to  fancy,  therefore,  (agreeably 
to  popular  conceptions  and  language)  that  we  are  investigating 
efficient  causes,  we  are,  in  reality,  only  generalizing  effects ;  and 

*  Siris:  or  b  Chain  of  FhflosophicaF  Reflections  and  Inquiries  concerning  the  yir^ 
tues  of  Tdr-Water,  §§  252,  258,  254. 
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when  we  advance  from  discovery  to  discovery,  we  do  nothing 
more  than  resolve  our  former  conclusions  into  others  still  more 
comprehensive.  It  was  thus  that  Galileo  and  Torricelli  pro- 
ceeded in  proving  that  all  terrestrial  bodies  gravitate  towards 
the  earth ;  and  that  the  apparent  levity  of  some  of  them  is 
merely  owing  to  the  greater  gravity  of  the  atmosphere.  In  es* 
tablishing  this  important  conclusion,  they  only  generalized  the 
law  of  gravity,  by  reconciling  with  it  a  variety  of  seeming  ex- 
ceptions ;  but  they  threw  no  light  whatever  on  that  mysterious 
power,  in  consequence  of  which  all  these  phenomena  take  place. 
In  like  manner,  when  Newton  shewed  that  the  same  law  of 
gravity  extends  to  the  celestial  spaces ;  and  that  the  power 
by  which  the  moon  and  planets  are  retained  in  their  orbits  is 
precisely  similar  in  its  effects  to  that  which  is  manifested  in  the 
iall  of  a  stone, — ^he  left  the  efficient  cause  of  gravity  as  much 
in  the  dark  as  ever,  and  only  generalized  still  farther  the  con« 
elusions  of  his  predecessors.  It  was,  indeed,  the  most  asto- 
nishing and  sublime  discovery  which  occurs  in  the  history  of 
science ; — a  discovery  not  of  less  consequence  in  Natural  Re- 
ligion than  in  Natural  Philosophy, — and  which  at  once  demon- 
strated (in  direct  contradiction  to  all  the  ancient  systems)  that 
the  phenomena  exhibited  by  the  heavenly  bodies,  are  regulated 
by  the  same  laws  which  fall  under  our  observation  on  the  sur- 
face of  this  globe.  Still,  however,  it  was  not  the  discovery  of 
an  efficient  cause,  but  only  the  generalization  of  a  fact  *• 


*  **  The  laws  of  attraction  and  repulsion  are  to  be  regarded  as  laws  of  motion,  and 
''  these  only  as  rules  or  methods  observed  in  the  production  of  natural  effects,  the  effi- 
''  cient  and  final  causes  whereof  are  not  of  mechanical  consideration^    Certainly  if  the 
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From  what  has  been  said,  it  is  sufficiently  evident,  that  the 
uliimate  object  which  the  philosopher  aims  at  in  his  researches, 
is  precisely  the  same  with  that  which  every  man  of  plain  under- 
standing, however  uneducated,  has  in  view,  when  he  remarks 
the  events  which  fall  under  his  observation,  in  order  to  obtain 
rules  for  the  future  regulation  of  his  conduct.  The  more  know- 
ledge of  this  kind  we  arquire,  the  better  can  we  accommodate 
our  conduct  to  the  estabUsht^d  course  of  things  ;  and  the  more 
are  we  enabled  to  avail  ourselves  of  natural  agents  as  instru- 
ments for  accomplishing  our  purposes.  It  is  with  truth,  there- 
fore, that  Bacon^so  often  repeats,  that  "  every  accession  which 
^^  Man  gains  to  his  knowledge  is  also  an  accession  to  his  power ; 
^^  and  extends  the  limits  of  his  empire  over  the  world  which 
«  he  inhabits/' 

The  knowledge  of  the  philosopher  differs  from  that  informal 


**  explaining  a  phenomenon  be  to  asagn  its  proper  effident  and  final  causei  it  should 
**  aeem  the  mechanical  philosophers  never  explained  any  thmg ;  their  province  being 
'^  only  to  discover  the  laws  of  nature ;  that  is,  the  general  rules  and  methods  of  mo« 
**  lion  ;  and  to  account  for  particular  phenomena^  by  reducing  them  under,  or  shewing 
**  their  conformity  to  such  general  rules." — Berkeley's  Siris» 

*'  The  words  attraction  and  repulsion  may,  in  compliance  with  custom,  be  used  wherOf 
**  accurately  speaking,  motion  abne  is  meant.** — ^<  Attraction  cannot  produce,  and  in 
'<  that  sense  account  for,  the  phenomena ;  being  itself  one  of  the  plrenomena  produced 
^<  and  to  be  accounted  for."    Ibid. 

For  some  very  important  as  well  as  refined  observations  on  die  respective  provinces  of 
physics  and  of  metaphysics  in  the  theory  of  motion,  see  a  Tract  by  Dr  Berkeley,  first 
published  at  London  in  1721.  The  title  is,  De  Motu  ;  sive  de  Motus  principio  et  na- 
tnray  et  de  causa  commumcationis  Motuum. 
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tioD  which  is  the  fruit  of  common  experience^  not  in  kind,  but 
in  degree.  The  latter  is,  in  general,  confined  to  such  facts*  as 
present  themselves  spontaneously  to  the  eye:  and  so  beaittifnk 
ly  is  the  order  of  nature  adapted  to  our  wants  and  necessities^: 
that  while  those  laws  in  which  we  are  most  deeply  interested: 
are  obtruded  on  our  notice  from  our  earliest  infancy,  others^aie 
more  or  less  removed  from  the  immediate  examination  of  our 
senses,  to  stimulate  curiosity,  and  to  present  arewaixl'tjo  indua^ 
try.  That  a  heavy  body  when  unsupported^  ^ill  fall  *  down^ 
wards ;  that  a  painful  sensation  would  be  feltj  if  the  skin  were 
punctured  or  lacerated ;  that  life  might:  be  destroyed  by  {bung- 
ing into  a  river,  or  by  throwing  one's  self  headlong  from  a^pre^ 
cipicci  are  fects  as  well 'known  4)o  the  savage)as  to  thevphik»o^ 
pher,  and  of  which  the  ignorance  would  be  equally  fatal  to  bothl' 
For  acquiring  this,  and  other  information  of  the  same  sort,  little 
else  is  requisite  than  the*  use.of  our  perceptive. ^orgaoe^;:  And 
accordingly,  it  is  familiar  to  every  man,  long  before  the  period 
that,  in  his  maturer  years,  falls  under  the  retrospect  of  memory. 


For  acquiring  a  Jcnowledge  of  facts  more  xecondite,  o&^erao* 
/eon  and  experiment  must  be  employed^ ;  and^  according)y>^he 


*  To  these,  Condorcet  adds  cakulatum.  **  Bacon  (he  observer)  has  revealed^^lia 
''  true  method  of  studying  nature,  by  employing  the  three  instrumeikts  with  wliich  ahe 
**  has  furnished  us  for  the  discovery  of  her  secrets,-— observation,  experimentyand  calcula'* 
**  tion."  (  Tableau  Historique  desprogris  dc  VEsprU.  Humain.)  In  this^muiMratmit  it 
appears  to  me  that  there  is  a  great  defect,  in  poii>t  of  logicid  distinctaesa.  Calcula*- 
tion  is  certainly  not  an  instrument  of  discovery  at  all  analogous  to  expenment  «nd 
observation:  it  can  accomplish  nothing  in  the  study  of  nature,  till  they  have  auj^Ued 
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use  of  these  tmedia.  forms  one  of  the  characteristical  circuQ> 
stances  by  which  the  studies  of  the  philosopher  are  distinguish-* 
ed  from  the  experience  of  the  multitude.  How  much  the  stock 
of  his  information  must  thereby  be  enlarged  is  sufficiently  ma- 
nifest. .  By  habits  of  scientific  attention,  his  accuracy  as  an  ob- 
server is  improved  ;  and  a  precision  is  given  to  his  judgment, 
essentially  different  from  the  vagueness  of  ordinary  perception : 
by  a  combination  of  his  own  observations  with  those  made  by 
others^  he  arrives  at  many  conclusions  unknown  to  those  who 
are  prevented,  by  the  necessary  avocations  of  human  life,  from 
indulging  the  impulse  of  a  speculative  curiosity;  while  the  ex- 
periments which  bis  ingenuity  devises,  enable  him  to  place  nature 
in  situations  in  which  she  never  presents  herself  spontaneously 
to  viewi  and  to  extort  frorii  her  secrets'  over  which  she  draws  a 
veil  to  the  eyes  of  others  *. 


.1.^. 


the  materials)  and  is,  indeed-  oiilyt>ne  of  Uie  many,  arts  by  which  we  are  enabled  to 
give  a  greatKer  degree  of  accuracy  to  their  results*  •  The  use  of  optical  glasses ;  of  the 
thermometer  and  barometer^, of  time^ieco^ ;  and  of  all  the  various  instruments  of  prac* 

■ 

tical  geometry  migh^  with  equal. propriety,  have  been  added  to  the  list. 

The  advantages,  at  the  sametime,  which  Natural  Philosophy  has  derivedi  in  modern 
times,  from  the  arithmetical  precision  thus  given  to  scientific  details,  must  be  allowed 
to  be  immense ;  and  they  would  be.  well  entitled  to  an  ample  illustration  in  a  system  of 
inductive  logic*  To  those  who  may  wish  to  prosecute  the  subject  in  this  view,  I  would 
beg  leave  to  suggest^  word  mensuration  as  equally  precise,  and  more  comprehensive, 
than  the  word  calculation,  as  employed  by  Condorcet. 

*  These  primary  and  essential  organs  of  accurate  information  (observation  and  experi- 
ment J  which  furnish  the  basis  to  the  whole  superstructure  of  physical  science,  are  very 
clearly  and  concisely  described  by-  Boscovicb,  in  one  of  his  notes  on  Stay's  poem,  De  Sifs- 
temate  MundL^  ^*  Observationes  fiunt  spectando  id  quod  natura  per  se  ipsam  sponte  ex- 
*^  hibet^  hujusmodiauBt  observationes pertinentes  ad astronomiamethistoriamnaturalem. 
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But  the  observations  and  experiments  of  the  piiilosopher  are 
commonly  only  a  step  towards  a  farther  end.    This  end  is,  j^ri^. 


**  Experimenia  fiunt  ponendo  naturam  in  eas  circumstantias,  in  quibus  debeat  agere  et 
**  nobis  ostendere  id  quod  quan'imus,  quod  pertinet  ad  physicam  experimentaleni.  Porro 
"  et  ferro  et  igni  utimur,  ac  dissolvimus  per  vim  compagem  corponwiy  podaaimum  in 
'^  chemia,  et  naturam  quodammodo  velut  torquentes  cogimus  revelare  sua  secreta." 

I  have  elsewhere  remarked,  that  the  physical  discoveries  of  the  modems  have  been 
chiefly  owing  to  the  skilful  contrivance  and  conduct  of  experimenis ;  and  that  this  method 
of  interrogating  nature  was,  in  a  great  measure,  unknown  to  the  ancients*  {Pkiioiophietd 
Eesaysy  p.  xxxv.)  Even  Aristotle  himself  is  acknowledged,  by  one  of  his  most  devoted 
admirers,  to  have  confined  himself  chiefly  to  observation  ;^  and  i^,  on  this  very  ground* 
proudly  contrasted  with  the  empirical  experimentalists  of  the  present  times.  ^^  Aristotle^ 
<<  (sajTS  Dr  Gillies)  was  contented  with  catching  nature  in  the  fact,  without  attempting^ 
**  after  the  modem  fashion,  to  put  her  to  the  torture ;  and  in  rejecting  experiments 
**  operose,  toilsome,  or  painful,  either  to  their  objects  or  their  authors,  he  was  justified 
**  by  the  habits  of  thinking,  almost  universaUy  prevalent  in  his  age  and  countiy.  £du« 
"  cated  in  firee  and  martial  republics,  careless  of  wealth,  because  unconrupted  by  luxu- 
**  ry,  the  whole  tribe  of  ancient  Philosophers  dedicated  themselves  to  agreeable  only 
'^  and  liberal  pursuits,  with  too  proud  a  disdain  of  arts  merely  useful  or  lucrative.  They 
**  ranked  with  the  first  class  of  citizens ;  and  as  such,  were  not  to  be  lightly  subjected 
'*  to  unwholesome  or  disgusdng  employments.  To  bend  over  a  furnace,  inhaling  nox« 
*'  ious  steams,  to  torture  animds,  or  to  touch  dead  bodies,  appeared  to  them  operations 
''  not  more  misbecoming  their  humanity,  than  unsuitable  to  their  dignity.  For  such 
''  discoveries  as  the  heating  and  mixing  of  bodies  offers  to  inquisitive  curiosity,  the 
naturalists  of  Greece  trusted  to  slaves  and  mercenary  mechanics,  whose  poverty  or 
avarice  tempted  them  to  work  in  metals  and  minerals  ;  and  to  produce,  by  unweari- 
'*  ed  labour,  those  coloured  and  sculptured  ornaments,  those  gems,  rings,  cups,  and 
'<  vases,  and  other  admired  but  frivolous  elegancies,  of  which  (in  the  opinion  of  good 
**  judges  of  art)  our  boasted  chemistry  cannot  produce  the  materials;  nor,  were  the 
**  materials  at  hand,  supply  us  with  instruments  fit  to  shape.  The  work-shops  of 
**  tradesmen  then  revealed  those  mysteries  which  are  now  sought  for  in  colleges  and 
«  laboratories ;  and  useful  knowledge,  perhaps,  was  not  the  less  likely  to  be  advanced, 
"  while  the  arts  were  confined  to  artists  only  ;  nor  facts  the  more  likely  to  be  perverted, 
^'  in  order  to  support  favourite  theories,  before  the  empiric  had  yet  assiuned  the  oamei 
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to  resolve  particular  facts  into  other  facts  more  simple  and  com- 
prehensive :  and,  secondly ^  to  apply  these  general  facts  (or,  as 
they  are  usually  called,  these  laws  of  nature)  to  a  synthetical 
explanation  of  particular  phenomena.  These  two  processes  of 
the  mind,  together  with  that  judicious  employment  of  obser- 
vation and  experigient  which  they  presuppose,  exhaust  the 
whole  business  of  philosophical  investigation ;  and  the  great 
object  of  the  rules  of  philosophising  is,  to  show  in  what  manner 
they  ought  to  be  conducted. 


I.  For  the  more  complete  illustration  of  this  fundamental  doc- 
trine, it  is  necessary  for  me  to  recur  to  what  has  been  already 


<<  and  usurped  the  functioDs  of  tbe  piiOoeopher."'    (Translation  of  Aristotle's  Ethics 
and  Pontics,  Vol.  L  p.  161,  2d  Ed.) 

In  another  passage,  we  are  told  by  the  same  author,  that  <'  the  learning  of  Greece 
<<  properly  terminates  in  the  Stagirite,  by  whom  it  was  finally  embodied  into  one  great 
'*  work ;  a  toork  rather  impaired  than  improved  by  the  labours  of  succeeding  agesJ* ! 
(Ibid,  p.  x«  of  the  Preface.) 

Notwithstanding  the  length  of  this  note,  I  must  beg  leave  to  add  to  it  a  short  extract 
from  one  of  the  aphorisms  of  Lord  Bacon^— ''  Of  the  criteria  for  guiding  our  judgment 
"  among  so  many  di£ferent  and  discordant  schools,  there  is  none  more  to  be  relied  on, 
'<  than  that  which  is  exhibited  by  ihmjruits ;  for  the  fruits  of  any  speculative  doctrine, 
'<  or  the  inventions  which  it  has  really  produced,  are,  as  it  were,  sponsors  or  vouchers  for 
'<  the  truths  which  it  contains.  Now,  it  is  well  known,  that  from  the  philosophy  of  the 
'<  Greeks,  with  its  numerous  derivative  schools,  hardly  one  experimental  .discovery  cair 
''  be  collected  which  has  any  tendency  to  aid  or  to  ameliorate  the  condition  of  man, 
<<  or  which  is  entitled  to  rank  with  the  acknowledged  principles  of  genuine  science.*'— 
'<  Wherefore,  as  in  religion,  ^th  is  proved  by  its  works,  so  in  philosophy,  it  were  to  be 
<<  wished,  that  those  theories  should  be  accounted  vain,  which,  when  tried  by  their 
'<  fruits,  are  barren  ; — much  more  those,  which,  instead  of  grapes  and  olives,  have  pro- 
**  duced  only  the  thorns  and  thistles  of  controversy.'*— Nov.  Org.  Lib.  i.  Aph.  Ixiii. 
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.Stated  with  respect  to  our  ignorance  of  efficient  causes.  As  we 
can,  in  no  instance,  perceive  the  link  by  which  two  successive 
events  are  connected,  so  as  to  deduce,  by* any  reasoning  a jpr/on, 
the  one  from  the  other  as  a  consequence  or  effect^  it  follows, 
that  when  we  see  an  event  take  place  which  has  been  preceded 
by  a  combination  of  different  circumstance^,  it  is  impossible  lor 
human  sagacity  jto  ascertain  whether  the  effect  is  connected  with 
aU  the  circumstances,  or  only  with  a  part  of  them ;  and  (on  tiie 
latter  supposition)  which  of  the  circumstances  is  essential  to  the 
result,  and  which  are  merely  accidental  accessories  or  conco- 
mitants. The  only  way,  in  such  a  case,  of  coming  at  the  truth, 
is  to  repeat  over  the. experiment,  again  aqd  .agftin,  leaving  out 
all  the  different  circumstances  successively,  and  observing  with 
whf^t. particular  combinations  of  them  the  effect  is  conjoined* 
If  there  be  no  possibility  of  makingf  .thi% .separaljioo,  ^od  jf,  at 
the  same  time,  we  wish  to  obtain  the  same  result,  the  only  me« 
thod  of  insuring  success  is  to  combine  together  ^//  the  Various 
circumstances  which  were  united  in  our  former  t^als.  It  is  on 
thist ,  principle,:  that  I  hav£  Attempted,  in  a  former  chapter  of 
this  worky  to  acoount  for  the  superstitious  observances  which 
always  accompany  the  practice  of  medicine  among  rude  na- 
tions. These  are  commonly  ascribed  to  the  influence  of  imagi- 
nation, and  the  low  state  of  reason  in  the  earlier  periods  of  so- 
ciety ;  b«t  the  truth  is,  that  they  are  the  necessary  and  unavoid- 
able consequences  of  a  limited  experience,  and  are  to  be  cor- 
rected, not  by  mere, force  of  intellect,  but  by  a  niorie: enlarged 
acquaintance.with  the  established  order  of  nature.^ 


*  Elements  of  the  Philosophy  of  the  Human  Mind,  VoL  I.  Chap,  v.  Part  ii.  »ecU  i. 
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Observations  perfectly  similar  to  those  which  I  made  with 
respect  to  medicine  are  applicable  to  all  the  other  branches  of 
philosophy.  Wherever  an  interesting  change  is  preceded  by  a 
combination  of  different  circumstances,  it  is  of  importance  to 
vary  our  experiments  in  such  a  manner  as  to  distinguish  what 
is  essential  from  what  is  accessory  ;  and  when  we  have  carried 
the  decomposition  as  far  as  we  can,  we  are  entitled  to  consider 
this  simplest  combination  of  indispensable  conditions,  as  the 
physical  cause  of  the  event. 

When  by  thus  comparing  a  number  of  cases,  agreeing  in 
some  circumstances,  but  differing  in  others,  and  all  attended 
with  the  same  result,  a  philosopher  connects,  as  a  general  law 
of  nature,  the  event  with  its  physical  cause^  be  is  said  to  pro- 
ceed according  to  the  method  of  induction.  This,  at  least, 
-appears  to  me  to  be  the  idea  which,  in  general.  Bacon 
himself  annexes  to  the  phrase  *  ;^  although  I  will  not  venture 
to  affirm,  that  he  has  always  employed  it  with  uniform  preci- 
sion. I  acknowledge,  also,  that  it  is  often  used  by  very  accurate 
writers,  to  denote  the  whole  of  that  syi^tem  of  rules,  of  which 
the  process  just  mentioned  forms  the  most  essential  and  cha- 
racteristical-  part. 

The  same  word  induction  is  employed  by  mathematicians  in 
a  sense  not  altogether  different.    In  that  general  formula  (for 


*  Inductio,  quae  ad  inventionem  et  demonstrationem  scientiarum  et  artium  erit  uti* 
]i8,  naturam  s^arare  debet,  per  rejectiones  et  exclusiones  debitas,  &c.  &c.— Nov.  Org. 
;Lib.  i*  Aph.  CT. 
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iDBtance)  known  by  the  name  of  the  Binomial  Theorem^  having 
found  that  it  corresponds  with  the  table  of  powers  raised  from 
a  Binomial  root,  as  far  as  it  is  carried  by  actual  multiplication, 
we  have  no  scruple  to  conclude,  that  it  holds  universally.  Such 
a  proof  of  a  mathematical  theorem  is  called  a  proof  by  induo 
tum;—9L  mode  of  speaking  obviously  suggested  by  the  previ- 
ous application  of  thb  term  to  our  inferences  concerning  the 
laws  of  nature.  There  is,  at  the  same  time,  notwithstanding 
the  obvious  analogy  between  the  two  cases,  one  very  essential 
circumstance  by  which  they  are  discriminated ; — that,  in 
mathematical  induction,  we  are  led  to  our  conclusion  (as  I 
shall  afterwards  endeavour  to  shew)  by  a  process  of  thought, 
which,  although  not  conformable  to  the  rules  of  legitimate 
demonstration,  involves,  nevertheless,  a  logical  inference  of  the 
understanding  with  respect  to  an  universal  truth  or  theorem ; 
whereas,  in  drawing  a  general  physical  conclusion  from  par- 
ticular facts,  we  are  guided  merely  by  our  instinctive  expecta* 
lion  of  the  continuance  of  the  laws  of  nature ;  an  expectation 
which,  implying  little,  if  any,  exercise  of  the  reasoning  powers, 
operates  aUke  on  the  philosopher  and  on  the  savage. 

To  this  belief  in  the  permanent  uniformity  of  physical  laws, 
Dr  Reid  long  ago  gave  the  name  of  the  inductive  principle.  ^^  It 
**  is  from  the  force  of  this  principle  (he  observed)  that  we  inmie- 
^^  diately  assent  to  that  axiom  upon  which  all  our  knowledge  of 
*^  nature  is  built,  lliat  effects  of  the  satne  kind  must  have  the 
^^  same  cause.  For  effects  and  causes,  in  the  operations  of  nature, 
^'  mean  nothing  but  signs,  and  the  things  signified  by  them. 
^^  W  e  perceive  no  proper  causality  or  efficiency  in  any  natural 
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"  cause ;  but  only  a  connection  established  by  the  course  of 
•«  nature  between  it  and  what  is  called  its  effects  */' 

A  late  celebrated  writer,  more  distinguished  by  the  singular 
variety  and  versatility  of  his  talents  than  by  the  depth  or  sound- 
ness  of  his  understanding,  was  pleased  to  consider  Reid's  m* 
ductive  principle  as  a  fit  subject  of  ridicule ;  asserting  that  the 
phenomenon  in  question  was  easily  explicable  by  the  common 
principles  oi experiences  and  the  association  of  ideas.  "  Though 
**  no  man  (says  he)  has  had  any  experience  of  what  is  fu- 
"  ture,  every  man  has  had  experience  of  what  zms  future  -f-/' 
Of  the  shallowness  of  this  solution  philosophers  are,  I  believe, 
now  very  generally  convinced ;  but  even  if  the  case  were  other- 
wise, the  fact  remarked  by  Reid  would  be  equally  entitled  to 
the  attention  of  logicians  as  the  basis  of  all  physical  science,  nor 
would  it  be  easy  to  distinguish  it  by  a  name  less  liable  to 
objection  than  that  which  he  has  selected^ 

In  all  Bacon's  logical  rules,  the  authority  of  this  law  of  belief 
is  virtually  recognized,  although  it  is  nowhere  formally  stated 
in  his  writings ;  and  although  the  doctrines  connected  with  it 
do  not  seem  to  be  easily  reconcilable  with  some  of  his  occasion- 
al expressions.  It  is  indeed  only  of  late  that  natural  philoso- 
phers have  been  fully  aware  of  its  importance  as  the  ground- 
work of  the  inductive  logic ;  the  earher  writers  under  whose  re- 


*  Inquiry  into  the  Human  Mind,  Cbap.  vi.  Sect.  24. 

f  Priestley's  Examination  of  Reid,  Beattie  and  Oswald,  p.  85.  Some  very  judicious 
and  decisive  strictures  on  this  theory  of  Priestley  may  be  found  in  Dr  Campbell's  Phi« 
losophy  of  Rhetoric.    See  note  at  the  end  of  the  sixth  Chapter  of  Book  L 
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view  it  fell  having  been  led  to  consider  it  chiefly  by  its  supposed 
subserviency  to  their  metaphysical  or  to  their  theological  spe- 
culations. Dr  Reid  and  M.  Turgot  were,  so  far  as  I  know,  the 
first  who  recognized  its  existence  as  an  original  and  ultimate 
law  of  the  understanding ; — the  source  of  all  that  experimental 
knowledge  which  we  begin  to  acquire  from  the  moment  of  our 
birth,  as  well  as  of  those  more  recondite  discoveries  which  are 
dignified  by  the  name  of  science.  It  is  but  justice  to  Mr 
Hume  to  acknowledge,  that  his  Treatise  of  Hunian  Nature 
fiirnished  to  Dr  Reid  all  the  premises  fi'om  which  his  conclu* 
sions  were  drawn ;  and  that  he  is  therefore  fairly  Entitled  to 
the  honour  of  having  reduced  logicians  to  the  alternative  of 
either  acquiescing  in  his  sceptical  inferences,  or  of  acknow« 
ledging  the  authority  of  some  instinctive  principles  of  belief, 
overlooked  in  Locke's  Analysis  ** 

II.  There  is  another  circumstance  which  frequently  adds  to 
the  difficulty  of  tracing  the  laws  of  nature ;  and  which  imposes 
on  the  philosopher,  while  carrying  on  the  process  of  induction » 
the  necessity  of  following  a  still  more  refined  logic  than  ha^ 
been  hitherto  described. — When  a  uniformity  is  observed  in 
a  number  of  different  events,  the  curiosity  is  roused  by 
the  coincidence,  and  is  sometimes  led  insensibly  to  a 
general  conclusion.  In  a  few  other  cases,  a  multiplicity  of 
events,  which  appear  to  common  observers  to  be  altogether 
anomalous,  are  found,  upon  a  more  accurate  and  continued 
examination  of  them,  to  be  subjected  to  a  regular  law-f-.     The 


■kite 


•  Note  (O.) 

t  Philosophy  of  the  Human  Mindi  Vol.  I.  Chap.  vi.  Sect.  iv. 
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cycles  by  which  the  ancients  predicted  eclipses  of  the  sun 
and  moon ;  the  two<  laws  inferred  by  Kepler  from  the  observa- 
tions of  Tycho  Brahe;  the  law  of  refraction  inferred  by  Snd- 
lius  from  the  tables  of  Kircher  and  Scheiner,  are  instances  of 
very  comprehensive  and  most  important  rules  obtained  by  the 
mere  examination  and  comparison  of  particulars.  Such  purely 
empirical  discoveries^  however,  are  confined  almost  eatirely  to 
optics  and  astronomy,  in  which  the  physical  laws  combined 
together  are  comparatively  few,  and  are  insulated  from  the 
influence  of  those  incalculable  accidents  which,  in  geneml,  dis- 
turb the  regularity  of  terrestrial  phenomena.  In  by  far  the 
greater  number  of  instaiices,  the  appearances  of  nature  depend 
an  a  variety  of  different  laws,  all  of  which  are  often  combined 
together  in  producing  one  single  event :  And,  wherever  such  a 
combination  happens,  although  each  law  may  take  place  with 
the  most  complete  uniformity,  it  is  Ukely  that  nothing  but  con- 
fusion will  strike  the  mere  observer.  A  collection  of  such  re- 
sults, therefore,  would  not  advance  us  one  step  in  the  know- 
ledge of  nature ;  nor  would  it  enable  us  to  anticipate  the  issue 
of  one  new  experiment.  In  cases  of  this  description,  before 
we  can  avail  ourselves  of  our  past  experience,  we  must  enqiploy 
our  reasoning  powers  in  comparing  a  variety  of  instances  toge- 
ther, in  order  to  discover,  by  a  sort  of  analysis  or  decomposition, 
the  simple  laws  which  are  concerned  in  the  phenomenon  under 
consideration ; — after  which,  we  may  proceed  safely,  in  deter- 
mining a  priori  what  the  result  will  be  of  any  hypothetical 
combination  of  them,  whether  total  or  partial  *. 

*  ^'  Itaque  naturae  fadenda  est  prorsus  solatio  et  sepfiratio ;  non  per  ignem  certei  sed 
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These  observations  have  led  us  to  the  same  conclusion  with 
that  which  forms  the  great  outline  of  Bacon's  plan  of  philoso* 
phising ;  and  which  Newton  has  so  successfully  exemplified  in 
his  inquiries  concerning  gravitation  and  the  properties  of  light. 
While  they  point  out,  too,  the  respective  provinces  and  uses  of 
the  analytic  and  the  synthetic  methods,  they  illustrate  the  ety^ 
mological  propriety  of  the  names  by  which,  in  the  Newtonian 
School,  they  are  contradistinguished  from  each  other. 

In  fact,  the  meaning  of  the  words  analysis  and  synthesis^ 
when  applied  to  the  two  opposite  modes  of  investigation  in 
physics,  is  extremely  analogous  to  their  use  in  the  practice  of 
chemistry.  The  chief  difference  lies  in  this^  that,  in  the  former 
case,  they  refer  to  the  logical  processes  of  the  understanding 
in  the  study  of  physical  laws;  in  the  latter,  to  the  operative 
processes  of  the  laboratory  in  the  examination  of  material  sub* 
stances. 

If  the  foregoing  remarks  are  well  founded,  they  lead  to  the 


**  per  mentenii  tanquam  ignem  divinum.**  Nov.  Organ.  Lib.  II.  Aphor.  xvi.  The  re- 
mamder  of  the  aphorism  is  equally  worthy  of  attention ;  in  reading  which,  however,  as 
well  as  the  rest  of  Bacon's  philosc^hical  works,  I  must  request,  for  a^reason  afterwards 
to  be  mentioned,  that  the  word  Lato  may  be  substituted  for  Form,  wherever  it  may 
occur.— -An  attention  to  this  circumstance  will  be  found  of  much  use  in  studying  the 
^ovttffi  Orgotwn* 

A  similar  idea,  under  other  mcti^orical  disguises  often  occurs  in  Bacon.  Con- 
sidering the  circumstances  in  which  he  wrote,  logical  precision  was  altogether  impos* 
sible ;  yet  it  is  astonishing  with  what  force  he  conveys  the  spirit  of  the  soundest  philo- 
sophy of  the  eighteenth  century.  **  Neque  enim  in  piano  via  sita  est,  sed  ascendendo 
**  et  descendendo  ;  ascendendo  primo  ad  axiomata,  descendendo  ad  opera."  Nov.  Org. 
Lib.  L  Aphor.  ciii. 

10 
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correction  of  an  oversight  which  occurs  in  the  ingenious  and 
elegant  sketch  of  the  History  of  Astronomy,  lately  published 
among  the  posthumous  works  of  Mr  Smith ;  and  which  seems 
calculated  to  keep  out  of  view,  if  not  entirely  to  explode  that 
essential  distinction  which  1  have  been  endeavouring  to  esta- 
blisli,  between  the  inductive  logic  of  Bacon's  followers,  and  the 
hypothetical  theories  of  their  predecessors. 

"  Philosophy'*  (says  Mr  Smith)  "  is  the  science  of  the  con- 
**  necting  principles  of  nature.      Nature,  after  the  largest  ex- 
^  perience  that  common  observation  can  acquire,  seems  to 
^  abound  with  events  which  appear  solitary  and  incoherent 
<<  with .  all  that  go  before  them :  which  therefore  disturb  the 
<^  easy  movement  of  the  imagination ;   which  make  its  ideas 
«*  succeed  each  other,  if  one  may  say  so,  by  irregular  starts 
^  and  sallies ;  and  which  thus  tend,  in  some  measure,  to  intro- 
*^  duce  a  confusion  and  distraction  and  giddiness  of  mind. 
"  Philosophy,  by  representing  the  invisible  chains  which  bind 
"  together  all  these  disjointed  objects,  ehdeavours  to  introduce 
*•  order  into  this  chaos  of  jarring  and  discordant  appearances ; 
«  to  allay  this  tumult  of  the  imagination ;  and  to  restore  it, 
««  when  it  surveys  the  great  revolutions  of  the  universe,  to  that 
"  tone  of  tranquillity  and  composure,  which  is  both  most 
<^  agreeable  in  itself,  and  most  suitable  to  its  nature.     Philoso^ 
««  phy,  therefore,  may  be  regarded  as  one  of  those  arts  which  ad- 
"  dress  themselves  to  the  imagination,  by  rendering  the  theatre 
**  of  nature  a  more  coherent,  and,  therefore,  a  more  maguifi- 
"  cent  spectacle,  than  otherwise  it  would  have  appeared  to  be." 

That  this  is  am  of  the  objects  of  philosophy,  and  one  of  the 
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ad  vantages  resulting  from  it,  I  very  readily  admit. — But,  surdy, 
it  is  not  the  leading  object  of  that  plan  of  inductive  investiga^ 
tion  which  was  recommended  by  Bacon,  and  which  has  been 
so  skilfully  pursued  by  Newton.  Of  all  philosophical  sys- 
tems, indeed,  hypothetical  or  legitimate,  it  must  be  allowed, 
that,  to  a  certain  degree,  they  both  please  the  imagination  and 
assist  the  memory,  by  introducing  order  and  arrangement 
among  facts,  which  had  the  appearance,  before,  of  being  al- 
together unconnected'  and  isolated*  But  it  is  the  peculiar  and 
exclusive  prerogative  of  a  system  fairly  obtained  by  the  xnethod 
of  induction,  that,  while  it  enables  us  to .  arrange  facts  already 
known,  it  ^mishes  the  means  of  ascertaining,  by  synthetic 
reasoning,  those  which  we  have  no  access  to  examime  by  direct 
observation^  The  difference,  besides^  among  hypothetical 
theories,  is  merely  a  difference  of  degree^  arising  from  the 
greater  or  less  ingenuity  of  their  authors ;  whereas  l^tiooate 
theories  are  distinguished  £rom  all  otheis,  radicalljf  and  esseniiaL' 
Iff  ;  And,  accordingly^  while  the  fomier  are  liable  to  perpetpal 
vicissitudes,  the  latter  are  as  permanent  las  itibe  la'ws  which  re^ 
gulate  the  order  ^  the  universe. 

r 
I 

Mr  Smith  himself  has  been  led  by  this  view  of  the  object  of 
philosophy,  into  expressions  concerning  the  Newtonian  disr> 
coveries,  which  seem  to  intimate,  that,  although  he  thought 
them  far  superior,  in  point  of  ingenuity,  to  any  thing  the  world 
had  seen  before,  yet,  that  he  did  not  consider  tlienji  as  so  com^ 
pletely  exclusive  of  a  still  happier  system  in  time  t()  pome^A^ 
the  Newtonians  are  apt  to  imagine.  "  The  system  of  New^ 
"  ton"'  (lie  observes)  "  now  prevails  over  all  opposition,  and 
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^*  has  advanced  to  the  acquisition  of  the  most  universal  empire 
^*  that  was  ever  established  in  philosophy.  His  principles,  it 
"  must  be  acknowledged,  have  a  degree  of  firmness  and  so- 
"  lidity  that  we  should  in  vain  look  for  in  any  other  system. 
"  The  most  sceptical  cannot  avoid  feeling  this.  They  not  only 
"  connect  together  most  perfectly  all  the  phenomena  of  the 
**  heavens  which  had  been  observed  before  his  time ;  but  those 
**  also  which  the  persevering  industry  and  more  perfect  instru* 
^*  ments  of  later  astronomers  have  made  known  to  us,  have 
^*  been  either  easily  and  immediately  explained  by  the  appli- 
^^  cation  of  his  principles,  or  have  been  explained  in  conse- 
^*  quence  of  more  laborious  and  accurate  calculations  from  these 
^^  principles,  than  had  been  instituted  before.  And  eveti  tre,  while 
^*  we  have  been  endeavouring  to  represent  all  philowphical  sys- 
^^  terns  as  mere  inventions  of  the  imaginatum^  to  connect  together 
^^  the  otherwise  disjointed  and  discordant  phenomena  of  nature^ 
*^  have  insensibly  been  drawn  in  to  make  use  of  language  ex« 
**  pressing  the  connecting  principles  of  this  one,  as  if  they  were 
^^  the  real  chains  which  nature  makes  use  of,  to  bind  together 
"  her  several  operations/' 

If  the  view  which  I  have  given  of  Lord  Bacon's  plan  of 
investigation  be  just,  it  will  follow.  That  the  Newtonian  theory 
of  gravitation  can,  in  no  respect  whatever,  admit  of  a  compari* 
son  with  those  systems  which  are,  in  the  slightest  degree,  the  off- 
spring of  imagination  ;  inasmuch  as  the  principle  employed  to 
explain  the  phenomena  is  not  a  hypothesis,  but  a  general  fact 
established  by  induction  ;  for  which  fact  we  have  the  very  same 

evidence  as  for  the  various  particulars  comprehended  under  it. 

u  u 
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The  Newtonian  theory  of  gravitation,  therefore,  and  every  other 
theory  which  rests  on  a  similar  basis,  is  as  little  liable  to  be  sup- 
planted  by  the  labours  of  future  ages,  as  the  mathematical  con- 
clusions of  Euclid  and  Archimedes.  The  doctrines  which  it  in- 
volves may  be  delivered  in  different,  and  perhaps  less  exception- 
able forms ;  but,  till  the  order  of  the  universe  shall  be  regulated 
by  new  physical  laws,  their  substance  must  for  ever  remain  essen* 
tially  the  same.  On  the  chains y  indeed ^  which  fwture  makes  use 
of  to  bifid  together  her  several  operations^  Newton  has  thrown  no 
light  whatever;  nor  was  it  the  aim  of  his  researches  to  do  so. 
The  subjects  of  his  reasonings  were  not  occult  connections,  but 
particular  phenomena,  and  g^eral  laws ; — both  of  them  pos- 
sessing all  the  evidence  which  can  belong  to  facts  ascertained 
by  observation  and  experiment.  From  the  one  or  the  other  of 
these  all  his  inferences,  whether  analytical  or  synthetical,  are 
deduced :  Nor  is  a  single  hypothesis  involved  in  his  data^  ex* 
cepting  the  authority  of  that  Law  of  Belief  which  is  tacitly  and 
necessarily  assumed  in  all  our  physical  conclusions, — ^The  sta<- 
biUty  of  the  order  of  nature. 


SECTION  11. 

Continuation  of  the  Sulfject. — The  Induction  of  Aristotle  compared 

with  that  of  Bacon. 

In  this  section  I  intend  to  offer  a  few  slight  remarks  upon 
an  assertion  which  iias  been  hazarded  with  some  confidence  in 
various  late  publications,  that  the  method  of  investigation,  so 
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much  extolled  by  the  admirers  of  Lord  Bacon ,  was  not  un* 
known  to  Aristotle. — It  is  thus  very  strongly  stated  by  the  in- 
genious author  of  a  memoir  in  the  Asiatic  Researches  *. 

"  From  some  of  the  extracts  contained  in  this  paper,  it  will 
**  appear,  1st,  That  the  mode  of  reasoning  by  induction ^  illus- 
"  trated  and  improved  by  the  great  Lord  Verulam  in  his  Orga- 
"  num  Novum  J  and  generally  considered  as  the  cause  of  the  rapid 
"  progress  of  science  in  later  times,  was  perfectly  known  to 
"  Aristotle,  and  was  distinctly  delineated  by  him,  as  a  method 
"  of  investigation  that  leads  to  certainty  or  truth :  and  2dly, 
"  That  Aristotle  was  likewise  perfectly  acquainted^  not  merely 
"  with  the  form  of  induction,  but  with  the  proper  materials  to 
**  be  employed  in  carrying  it  on — ^facls  and  experiments.  We 
^*  are  therefore  led  to  conclude,  that  all  the  blame  of  confining 
"  the  human  mind  for  so  long  a  time  in  chains,  by  tlie  force  of 
"  syllogism,  cannot  be  fairly  imputed  to  Aristotle ;  nor  all  the 
**  merit  of  enlarging  it,  and  setting  it  free,  ascribed  to  Lord 
«  Verulam.'' 

The  memoir  from  which  this  passage  is  copied,  consists  of 
extracts  translated  (through  the  medium  of  the  Persian)  from 
an  Arabic  treatise  entitled  the  Essence  of  Logic.  When  it  was 
first  presented  to  the  Asiatic  Society,  the  author  informs  us, 
that  he  was  altogether  ignorant  of  the  coincidence  of  his  own 
conclusions  with  those  of  Dr  Gillies ;  and  he  seems  to  have 
received  much  satisfaction  from  the  subsequent  perusal  of  the 

*  Asiatic  Researches,  Vol.  VIII.  p.  89,  90.    London  Edition. 
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proofs  alleged  in  support  of  their  common  opinion  by  that 
learned  writer.  •^  From  the  perusal  of  this  ts^ondetftd  book  (Dr 
*^  Gillies's  exposition  of  the  ethics  and  politics  of  Aristotle)  I 
"  have  now  the  satisfaction  to  discover,  that  the  conjectures  I 
^^  had  been  led  to  draw  from  these  scanty  materials,  are  com- 
"  pletely' confirmed  by  the  opinion  of  an  author,  who  is  pro- 
^*  bably  better  qualified  than  any  preceding  commentator  on 
**  Aristotle^s  works,  to  decide  on  this  subject.*/' 

It  is  observed  by  Bailly,  in  his  History  of  Astronomy,  that, 
although  firequent  mention  is  made  of  attraction  in  the  writings 
of  the  ancients,  we  must  not  therefore  **  conclude  that  they  had 
^*  any  precise  or  just  idea  of  that  law  into  which  Newton  has 
^^  resolved  the  phenomena  of  the  planetary  revolutions.  To 
^'  their  conceptions,  this  word  presented  the  notion  of '80*000011 
^*  sympathy  between  dilSerent  objects  ;  and  if  any  of  them  ex- 
^tended  it  firom  the  descent  of  terrestrial  bodies  to  explain  the 
*^  manner  in  which  the  moon  was  retained  in  hef  orbit,  it  was 
"  only  an  exhibition  upon  a  larger  scale  of  the  popular  erroF-f-/' 
The  same  author  has  remarked,  on  a  different  occasion,  that,  in 
order  to  judge  of  the  philosophical  ideas  entertained  at  a  par- 
ticular period,  it  would  be  necessary  to  possess  the  dictionary 
of  Uie  age, — exhibiting  the  various  shades  of  meaning  derived 
from  fashion  or  from  tradition.  **  The  import  of  words  (he 
"  adds)  changes  with  the  times :  their  signification  enlarging 
"  with  the  progress  of  knowledge.  Languages  are  every  mouient 


•  Ibid. 

f  Hist,  de  rAstronomie  Modernei  Tome  II.  p.  555»  £5S« 
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"  que  ad  aras ;  atque  vocabula  antiqua  retinere,  quanquam 
**  sensum  eorum  et  definitiones  saepius  inmmtemus ;  secun- 
"  dum  moderatum  ilium  et  laudatum,  in  Civilibus,  novandi 
"  mod  urn,  quo  rerum  statu  novato,  verborum  tainen  solennia 
^  durent ;  quod  notat  Tacitus ;  eadem  magistratuum  vocabula  */^ 

Of  these  double  significations,  so  common  in  Bacon's  phraseo- 
logy, a  remarkable  instance  occurs  in  the  use  which  he  makes  of 
the  scholastic  word  forms.  In  one  passage,  he  approves  of  the 
opinion  of  Plato,  that  the  investigation  oi  forms  is  the  proper 
object  of  science  ;  adding,  however,  that  this  is  not  true  of  the 
forms  which  Plato  had  in  view,  but  of  a  different  sort  of  formsj 
more  suited  to  the  grasp  of  our  faculties +.  In  another  pas- 
sage, he  observes,  that  when  he  employs  the .  word  forms,  in 
speaking  of  natural  philosophy,  he  is  always  to  be  understood 


it 

€i 


*  De  Aug.  Sclent.  Lib.  ill.  Cap.  iv. 

The  necessity  under  which  the  anti- Aristotelians  found  themselves,  in  the  earlier  part 
of  the  17th  century,  of  di^ising  their  attack  on  the  prevailing  tenets,  is  strongly  illu8« 
trated  in  a  letter  from  Des  Cartes  to  Regius.    "  Pourquoi  rejettez-vous  publiquement 

les  qualitts  rSelles  et  les  formes  tubstantielles^  si  cheres  aux  scholastiques :  J*ai  declare, 

que  je  ne  prctendois  pas  les  nier,  mais  que  je  n'en  avois  pas  besoin  pour  expliquer 

mes  pens6es." 

f  Manifestum  est,  Platonem,  virum  sublimis  ingenii  (quique  veluti  ex  rupe  excelsa 
omnia  circumspiciebat)  in  sua  de  ideis  doctrina,  Jormas  esse  f?erum  scieniue  ob;ectum, 
vidisse;  utcunque  sentential  hujus  veribeuba:  iruclum  ammrii^ot mas  penitus  a  UiUteria 
abstractas,  non  in  materia  determinatas  couttn  plaiidu  et  pren^uLdo.  iduoix  ki  diligciitcr, 
serio,  et  sincere,  ad  actionem,  et  usum,  et  oculos  convtrtauius ;  non  diflicile  ent  dis- 
quirere,  et  notitiam  assequi,  quee  sint  iIJa*  formay  quaruoi  ccgiatio  res  huMianas  meris 
Tuodis  locupletare  et  beare  po88it%— 'De  Augment.  Scient.  Lib.  in.  Cap.  iv. 
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as  meaning  the  laws  of  tiature  *.  Whether  so  accurate  a  rea- 
soner  as  Locke  would  have  admitted  Bacon's  general  apology 
for  so  glaring  an  abuse  of  wordsj  may  perhaps  be  doubted : 
but,  after  comparing  the  two  foregoipg  sentences,  would  Locke 
(notwithstanding  his  ignorance  of  the  syllogistic  art)  have  in- 
ferred, that  Bacon's  opinion  of  the  proper  object  of  science 
was  the  same  with  that  of  Plato  ?  The  attempt  to  identify  Ba- 
con's induction  with  the  induction  of  Aristotle,  is  (as  I  trust 
will  immediately  appear)  infinitely  more  extravagant.  It  is 
like  confounding  the  Christian  Graces  with  the  Graces  of  Hea« 
then  Mythology. 

The  passages  in  which  Bacon  has  been  at  pains  to  guard 
against  the  possibility  of  such  a  mistake  are  so  numerous,  that 
it  is  surprizing  how  any  person,  who  had  ever  turned  over  the 
pages  of  the  Novum  Organon,  should  have  been  so  unlucky  as 
not  to  have  lighted  upon  some  one  of  them.  The  two  follow- 
ing will  suffice  for  my  present  purpose. 

^<  In  constituendo  autem  axiomate,  forma  inductionis  alia 
^'  quam  adhuc  in  usu  fuit,  excogitanda  est.  Inductio  enim 
"  (juae  procedit  per  enumerationem  simplicem  res  puerilis  est,  et 
"  precario  concludiL  At  inductio^  quae  ad  inventionem  et  de- 
^'  monstrationem  scientiarum  et  artium  ^rit  utilis,  naluram  se- 


\ 


*  Nos  quum  de  formis  loquimur,  nil  aliud  intelHgimuSi  quam  leges  illas,  quae  natu- 
ram  aliquam  simplicem  ordinant  et  constituunt ;  ut  calorem,  lumen,  pondus,  in  omni* 
moda  materia  et  subjecto  susceptibili*  Itaque  eadem  res  est /ormn  calidl,  aut  ,/^rma 
luminisy  et  lex  calldi;  sive  lex  luminis.— Nov.  Org.  Libt  iL  Aph.  xvii. 
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parare  debet,  per  rejectiones  eteKclusionesdebilBs ;  ac  deinde 
post  n^ativas  tot  quot  sufficiunt,  super  affirmativas  conclu* 
dere ;  quod  adhuc  factum  hod  est,  nee  tentatuin  certe,  nisi 
^'  tantummodo  a  Platone,  qui  ad  excutiendas  definitiones  et 
^^  idaeas,  hac  certe  foruia  inductionis  aliquatenus  utitun  Ve- 
'^  rum  ad  hujus  inductionis,  sive  demonstrationis  instructionem 
^'  bonam  et  legitimam,  quampiurima  adhibenda  sunt^  quee  ad- 
'^  Imc  nuUius  mortalium  cogilationem  subiere ;  adeo  ut  in  ea 
^'  major  sit  cousumenda  opera,  quam  adhuc  oonsumpta  est  in 
'^  syiiogismo.  Atquein  hac  certe  inductione^  spes  maxima  sita 
«  est »/' 

■  ■  ^^Cogitavit:et  illud — Restare  iiii&ic<»oiieiii,  tanquam  ul- 
^f  timum  et  unicum  lebus  subsidium  et  perfiigium.  Veram  et 
f^  hujus  nomen  tantummodo  notum  esse ;  vim  etjumm  homines 
^  hactenus  latuiase -f-/' 


That  I  may  not,  however,  beaccused  of  restingmy  judgment  en- 
tirely upon  evidence  derived  from  Bacon^s  writings,  it  may  be  pro- 
per to  consider  more  particularly  Xo  what  the  inductionof  Aristotle 


*  Nov.  Org.  Lib.  i.  Aph.  cv. 

f  Cogitata  et  Vi«a.  The  short  tract  to  which  Bacon  has  prefixed  this  title,  contains 
a  summary  of  what  he  seems  to  hare  considered  as  the  leading  tenets  of  his  philosophi- 
cal works.  It  is  one.  of  the  most  highly  finished  of  all  his  pieces,  and  is  marked  through- 
out with  an  impressive  brevity  and  solemnity,  which  commands  and  concentrates  the 
attention.  Nor  does  it  afiect  to  disguise  that  consciousness  of  intellectual  force,  which 
might  be  expected  from  a  man  destined  to  fix  a  new  sera  in  the  history  of  human  rea- 
son.—Fkanciscus  BaCONUS  sic  COOXTAVITi  &C«  &Ct 
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really  amounted^  and  Iq  what  respects  it  coincided  with  that  to 
which  Bacon  has  extended  the  same  name. 

"  Our  belief  (says  Aristotle  in  one  passage)  is,  in  erery  in- 
•*  stance,  founded  either  on  syllogism  or  induction/'  To  which 
observation  he  adds,  in  the  course  of  the  same  chapter,  that 
^^  induction  is  an  inference  drawn  from  all  the  particulars  whidh 
^^  it  comprehends*/'  It  b  manifest,  that,  upon  this  occasion^ 
Aristotle  ^>eaks  of  that  inducti<Mi  which  Bacon,  in  one  of  the 
extracts  quoted  above,  describes  as  proceeding  by  simple  enii- 
meralion ;  and  which  he,  therefore,  pronounces  to  be  ^  a  puerile 
'^  employment  of  the  mind,  and  a  mode  of  reasoning  leading  to 
'^  uncertain  conclusions/'  In  confirmation  of  Bacon's  remark^ 
it  -is  sufficient  to  mention,  by  way  uf  illustration,  a  single  ex- 
ample ;  which  example,  to  prevent  cavils,  I  shall  borrow  from 
one  of  the  highest  logical  authorities,— Dr  Wallis  of  Oxford. 

"  In  an  inference  from  induction,  (says  this  learned  writer) 
•*  if  the  enumeration  be  complete,  the  evidence  will  be  equal 
'^  to  that  of  a  perfect  syllogism ;  as  if  a  person  should  argue^ 
that  all  the  planets  (the  Sun  excepted)  borrow  their  light  from 
the  Sun,  by  proving  this  separately  of  Saturn,  Jupiter,  Mars^ 
"  Venus,  Mercury,  and  the  Moon.  It  is,  in  fact,  a  syllogism 
*^  in  Daraptiy  of  which  this  is  the  form : 


« 


Saturrij  Jupiter^  Mars,  VenuSy  Mercury ^  and  the  Moan, 
"  each  borrow  their  light  from  the  Sun : 


^  First  Amriytiot,  Cb^.  xxiii.  Vol.  I.  p.  IfS.    Edit.  Du  Val* 

*  X  X 
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^^  But  this  entmeration  comprehends  all  the  Planets^  the  Sun 

"  excepted : 
*•  Therefore  ail  the  Planets^  (the  Sun  excepted  J  borrow  their 

**  light  from  the  Sun  V. 

If  the  object  of  Wallis  had  been  to  expose  the  puerility  and 
the  precariousness  of  such  an  argument,  he  could  not  possibly 
have  selected  a  happier  iUustration.  The  induction  of  Aris* 
totle,  when  considefed  in  this  light,  is  indeed  a  fit  companion 
for  his  syllogism ;  inasmuch,  as  neither  can  possibly  advance 
us  a  single  step  in  the  acquisition  of  new  knowledge.  How 
difierent  from  both  is  the  induction  of  Bacon,  which,  in* 
stead  of  carrying  the  mind  round  in  the  same  circle  of  words. 


io  Logica,  Lib.  iiL  Capw  15.  The  re— oning  emplojed  by  WaUU  to  ahew 
thai  the  aboTe  it  a  ^gitiiiiale  tTilogim  m  DarmpH^  affords  a  qiecimen  of  the  fSaudlitj 
with  which  a  logical  coDjuror  can  trandbrm  the  Mine  argument  into  the  most  different 
shapes.  **  Siquis  objidat,  hunc  non  esse  legitimum  in  DarmpH  syUogismum,  eo  quod 
^  coodusionem  habeat  uniTersakm ;  dioendum  erit,  banc  unir^salem  (qualis  qualis 
**  est)  esse  aatrfrta/lnii  coOedhmm;  quK  niigidlam  est.  [Estque  vox  onuiis hie  loci  (quae 
*'  did  solet)  pars  Cat^oreimaikm;  utpote  pars  termini  minoris  (ut  ex  minori  propositione 
*'  liquet)  qui  hie  est  (non  Piantta  scd)  amntt  PlameUt  fexeepto  iolej,  sen  tola  collec- 
^  tio  reliquorum  (excepto  sole)  Iianetarum»  quK  eoUectio  unica  est ;  adeoque  conclusio 
**  tinguiaris.  Qu«  quidem  (  ut  singulares  alise)  quamvis  sit  propositio  Universalu,  vi  ma* 
**  teri«;  non  tamen  talis  est  ut  non  possit  esse  conclusio  in  tertia  figura.  Quippe  in  tertia 
<'  figura,  quoties  minor  terminus,  seu  prsdicatum  minoris  propositionis  (adeoque  subjec* 
*'  tum  condusionis)  est  quid  singulare,  necesse  estut  condusio  ea  sit  (yi  materis,  non 
**  formse)  ejusmodi  universalis." 

In  justice  to  Dr  Wallis,  it  is  proper  to  subjoin  to  these  quotations,  a  short  ex- 
tract from  the  dedication  prefixed  to  this  treatise. — **  Exempla  retineo,  quae  apud  lo- 

■ 

**  gicos  trita  sunt ;  ex  philosophia  quam  vocant  Veterem  et  Peripateticam  petita :  quia 
*<  logicam  hie  trade,  et  quidem  Peripateticam ;  non  naturalem  [rfiilosophiam.  Adeo* 
**  que,  de  quatuor  dementis ;  de  telluns  quiete  in  universi  medio ;  de  gravium  motu 
deorsum,  leviumque  sursum ;  de  septenario  planetartun  numero,  aliisque;  sic  loquor, 
''  ut  loqui  Solent  Peripatetici*" 


u 
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leads  it  from  the  past  to  the  future^  from  the  hwwn  to  the  wn- 
knotm  f  * 

Dr  Wallis  afterwards  very  justly  remarks,  "  that  inductions 
"  of  this  sort  are  of  frequent  use  in  mathematical  demonstra- 
"  tions ;  in  which,  after  enumerating  all  the  possible  cases,  it 
"  is  proved,  that  the  proposition  in  question  is  true  of  each  of 
"  these  considered  separately ;  and  the  general  conclusion  is 
"  thence  drawn,  that  the  theorem  holds  universally.  Thus,  if 
^^  it  were  shewn,  that,  in  all  right-angled  triangles,  the  three 
*^  angles  are  equal  to  two  right  angles,  and  that  the  same  thing 
^<  is  true  in  all  acute-angled,  and  also  in  all  x^btuse-angled  tri- 
^<  angles ;  it  would  necessarily  follow,  that  in  every^  triangle  the 
<<  three  angles  are  equal  to  two  right  angles ;  these  three  cases 
*'  manifestly  exhausting  all  the  possible  varieties  of  which  the 
"  hypothesis  is  susceptible,'' 

My  chief  motive  for  introducing  this  last .  passage,  was  to 
correct  an  idea,  which,  it  is  not  impossible,  may  have  contri* 
buted  to  mislead  some  of  Wallis's  readers.  As  the  professed 
design  of  the  treatise  in  question,  ^ais  to  expound  the  logic  of 
Aristotle,  agreeably  to  the  views  of  its  original  author ;  and  as 
all  its  examples  and  illustrations  assume  as  truths  the  Peripate- 


*  ^<  In  arte  judicandi  (ut  etiam  vulgo  receptum  est)  aut  per  Inductionem,  aut  per 
<<  Syllogismum  concluditur.  At  quatenus  ad  judicium,  quod  fit  per  inductionem,  nihil 
'<  est,  quod  iios  detinere  debeat :  uno  siquidem  eodemque  mentis  opere  Ulud  quod  qutBritur^ 
'^  et  invenitur  et  judicatur^^^AX  inductionis  formam  vitiosam  prorsus  valere  jubemus ;  le- 
'^  ^itimam  ad  Novum  Organum  remittimus."— De  Aug.  Sclent.  Lib.  v.  Cap.  \y. 
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tic  tenets,  it  was  not  unnatural  to  refer  to  the  samf^  venerated 
source,  the  few  incidental  reflections  with  which  Wallis  has  en*- 
riched  his  work.  Of  this  number  is  the  foregoing  remark,  which 
diflers  so  very  widely  from  Aristotle's  account  of  mathematical 
induction,  that  I  was  anxious  to  bring  the  two  opinions  into 
immediate  contrast.  The  following  is  a  faithful  translation 
from  Aristotle's  own  words : 

^  If  any  person  were  to  show^  by  particular  demonstrations, 
^  that  every  triangle,  separately  considered^  the  equilateral,  the 
^  scalene,  and  the  isosceles,  has  its  three  angles  equal  to  two 
^  right  angles,  he  would  not,  therefore^  know  that  the  three 
^  angles  of  a  triangle  are  equal  to  two  right  angles,  except  ai^ 
ter  a  sophistical  manner.  Nor  would  he  know  this  as  an  uni* 
versal  property  of  a  triangle,  although,  beside  these,  no  other 
triangle  can  be  conceived  to  exist ;  for  he  does  not  know 
that  it  belongs  to  it  qud  triangle :  Nor  that  it  belongs  to 
^  every  triangle,  excepting  in  regard  to  number ;  his  know- 
^*  ledge  not  extending  to  it  as  a  property  of  the  genus,  although 
^^  it  is  impossible  that  there  should  be  an  individual  which  that 
^  genus  does  not  include*.''. 


u 
u 


*  Alee  7«ro  ou/*  «y  rtf  /t/^y  x«9'  im^Tov  lo  rptyvvw  airofti^%t  «  fxitf,  n  inp^9  in 

T0  Tfiy»f99  }7I  /l/0  Of9«lf    iC99,   U  fjm  Tfy  ff9^iaT/K0P   7pOTO¥'    0(//f    Xa9oA»    TftytiffOV,  CV^* 

u  /u«/fr  M'Ti  Vfltfft  TAVTA  iptymvw  CTtfor*  w  yap,  p  rpiymov  otJ^^r  ovJ^t  'wx9  rpiymo^f 
«Aa'  If  iuiT*  tfjMOfcof*  MAT  %iJ^  /i  01/  T«tr^  KAi  11  [AnJ^iv  icitp  0  ovK  o//f . — Analjt. 
Poster.  Lib.  L  Cap.^T. 

I  have  rendered  the  last  dause  according  to  the  best  of  mj  judgment ;  but  in  case 
•f  any  misapprehension  on  my  part,  I  have  transcribed  the  author's  words.    It  may  be 


8B0T.  II.}  OF  THB  HUMAN  MIlTD.  349 

For  what  reason  Aristotle  should  have  thought  of  applying 
to  such  an  induction  as  this  the  epithet  sophistical^  it  is  difficult 
to  conjecture.  That  it  is  more  tedious,  and  therefore  less  ele- 
gant than  a  general  demonstration  of  the  same  theorem,  is  un- 
doubtedly true ;  but  it  is  not  on  that  account  the  less  logical, 
nor,  in  point  of  form,  the  less  rigorously  geometrical.  It  is, 
indeed,  precisely  on  the  same  footing  with  the  proof  of  every 
mathematical  proposition  which  has  not  yet  been  pushed  to 
the  utmost  possible  limit  of  generalization. 

It  is  somewhat  curious,  thqt  this  hypothetical  example  of 
Aristotle  is  recorded  as  a  historical  fact  by  Proclus,  in  his  com- 
mentary on  Euclid.  ^^  One  person  we  are  told  (I  quote  the 
"  words  of  Mr  Maclaurin)  discovered,  that  the  three  angles  of 
^*  an  equilateral  triangle  are  equal  to  two  right  angles ;  ano- 
ther went  farther,  and  shewed  the  same  thing  of  those  that 
have  two  sides  equal,  and  are  called  isosceles  triangles :  and 
it  was  a  third  that  found  that  the  theorem  was  general,  and 
'^  extended  to  triangles  of  all  sorts.  In  like  manner,  when  the 
"  science  was  farther  advanced,  and  they  came  to  treat  of  the 
"  conic  sections^  the  plane  of  the  section  was  always  supposed 
"  perpendicular  to  the  side  of  the  cone ;  the  parabola  was  the 
"  only  section  that  was  considered  in  the  right-angled  cone, 
the  ellipse  in  the  acute-angled  cone,  and  the  hyperbola  in  the 
obtuse-angled.     From  these  three  sorts  of  cones,  the  figures 


ii 


proper  to  mention,  that  this  illustration  is  not  produced  by  Aristotle  as  an  instance  of 
induction  ;  but  it  obviously  falls  under  his  own  definition  of  it,  and  is  accordingly  con- 
sidered in  that  light  by  Dr  Wallis. 
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^'  of  the  sections  had  their  names  for  a  considerable  time ;  till, 
^'  at  length,  ApoUonius  shewed  tiiat  they  might  all  be  cut  out 
"  of  any  one  cone,  and,  by  this  discovery,  merited  in  those  days 
**  the  appellation  of  the  Great  Geometrician*/' 

It  would  appear,  therefore,  that,  in  mathematics,  an  induc- 
tive inference  may  not  only  be  demonstratively  certain,  but 
that  it  is  a  natural,  and  sometimes,  perhaps  a  necessary  step  in 
the  generalization  of  our  knowledge.  And  yet  it  is  of  one  of  the 
most  unexceptionable  inductive  conclusions  in  this  science,  (the 
only  science  in  which  it  is  easy  to  conceive  an  enumeration  which 
excludes  the  possibility  of  any  addition)  that  Aristotle  has  spo- 
ken,— as  a  conclusion  resting  on  ^o//A^^a/. evidence. 
, ,       ,  •    .  .  ' 

.  Sq  imich  with  respect  to  Aristotle's  induction^  on  the  suppo- 
sition that  the  enumeration  is  comf^ete. 

-  .     ■   I 

./III  cases  where  the  enumeration  is  imperfect,  Dr  Wallis 

afterwards  observes,  ^^  That  our  conclusion  can  only  amount  to 

"  a  probabihty  or  to  a  conjecture ;  and  is  always  liable  to  be 

"  overturned  by  an  instance  to  the  contrary/'      He  observes 

also,  **  That  this  sort  of  reasoning  is  the  principal  instrument  of 

"  investigation  in  what  is  now  called  experimental  philosophy ;  in 

"  which,  by  observing  and  examining  particulars,  we  arrive  at 

**  the  knowledge  of  universal  truths -f/'     All  this  is  clearly  and 

correctly  expressed  ;  but  it  must  not  be  forgotten,  that  it  is  the 

*  Account  of  Sir  I.  Newton*8  Phil.  Discoveries,  Book  i.  Chap.  v. 
f  Institutio  Logica.— See  the  Chapter  De  Inductione  et  Exemplo. 
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language  of  a  writer  trained  in  the  schools  of  Bacon  and  of 
Newton. 

Even,  however,  the  induction  here  described  by  Dr  Wallis, 
falls  greatly  short  of  the  method  of  philosophising  pointed  out 
in  the  JSovum  Organon.  It  coincides  exacllj'  with  those  empi- 
rical inferences  from  mere  experience,  of  which  Bacon  enter- 
tained such  slender  hopes  for  the  advancement  of  science. 
^^  Restat  experientia  merarquse  si  occurrat,  casus;  si  qusesita 
sit,  experimentum  nominatur.  PIoc  autem  experiential 
genus  nihil  aliud  est,  quam  mera  palpatio,  quali  homines 
noctu  utuntur,  omnia  pertentando,  si  forte  in  rectam  viam 
"  incidere  detur;  quibus  multo  satius  et  consullius  foret,  diem 
preestolari  aut  lujfnen !  accendere,  deinceps  viam  inire*  At 
contra,  verus  experiential  ordo  primo  lumen  accendit,  deinde 
^^  per  lumen  iter  demonstrat,  incipiendo  ab  experientia  ordi- 
"  nata  et  di^esLa,  et  minime  pnepostera  aut  erratica,  atque  ex  ea 
'<  ed  ucendo  axiomata,  atque  ex  axiomatibus  constitutis  rursus  ex- 

.  r       * 

"  periYnenta  nova,  quum  nee  verbum  divinum  in  rerum  massam 
"  absque  ordine  operatum  sit*/' 

It  is  a  common  mistake,  in  the  logical  phraseology  of  the 
present  times,  to  confound  the  words  experience  and  induction  as 
convertible  terms -f.     There  is,  indeed,  between  them  a  very 


•  Nov.  Org.  Aph.  Ixxxii. 

f  "  Let  it  always  be  remembered,  that  the  author  who  first  taught  this  doctrine  {that 
"  the  true  art  of  reasoning  is  nothing  InU  a  language  accurately  defined  and  skilfuUi^  ar- 
**  ranged),  had  previously  endeavoured  to  prove,  that  ail  our  notions,  as  well  as  the  signs 
"  by  which  tliey  are  ex])resBed,  originate  in  perceptions  of  sense  5  and  that  the  prin- 
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close  affinity ;  inasmuch  as  it  is  on  experience  alone  that  every 
legitimate  induction  must  be  raised.  The  process  of  induction 
therefore  presupposes  that  of  experience;  but,  according  to 
Bacon's  views,  the  process  of  experience  does  by  no  means 
imply  any  idea  of  induction.  Of  ihis  method,  Bacon  has  re« 
peatedly  said,  that  it  proceeds  ^^  by  means  of  rejections  and 
exclusions^'  (that  is,  to  adopt  the  phras^logy  of  the  Newtonians, 
in  the  way  of  analym)  to  separate  or  decompose  nature ;  so  ^» 
to  arrive  at  those  axioms  or  general  laws,  from  which  we  may 
infer  (in  the  way  of  synthesis)  other  particulars  formerly  un- 
known to  us,  and  perhaps  placed  beyond  the  reach  of  our  di- 
rect examination  *• 

But  enough,  and  more  than  enough,  has  been  already  said  to 
enable  my  readers  to  judge,  how  far  the  assertion  is  correct,  that 
the  induction  of  Bacon  was  well  known  to  Aristotle.    Whether 


<cc 


dples  on  which  languages  are  first  constructed,  as  well  as  every  step  in  tbeir  progress 
'<  to  perfection^  all  ultimately  depend  on  inductionsjrom  observaHon  /  in  one  wordp  an 
'<  experience  m^re/y."— Aristotle's  Ethics  and  Politics  by  Gillies,  VoL  L  pp.  M,  95. 

In  the  latter  of  these  pagses,  I  observe  the  following  sentence,  which  is  of  itself  su&« 
cient  to  shew  what  notion  the  Aristoteliabs  still  annex  to  the  word  under  ciwsideratioii. 
'<  Every  kind  of  reasoning  is  carried  on  either  by  syllogism  or  by  induction ;  the  former 
**  proving  to  us,  that  a  particular  proposition  is  true,  because  it  is  dedudble  from 
**  a  general  one,  already  known  to  us ;  and  the  latter  demonstrating  a  general  truth,  be- 
**  cause  it  holds  in  all  particular  cases." 

It  is  obvious,  that  this  species  of  induction  never  can  be  of  the  slightest  use  in  the 
study  of  nature,  where  the  phenomena  which  it  is  our  aim  to  classify  under  their  gene- 
ral laws,  are,  in  respect  of  number,  if  not  infinite,  at  least  incalculable  and  incompre- 
hensible by  our  fiu:ulties. 

*  Nov.  Oig.  Aph.  cv.  ciii* 
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it  be  yet  zcell  knomi  to  all  his  commentators,  is  a  different  ques- 
tion ;  with  the  discussion  of  which  I  do  not  think  it  necessarr 
to  interrupt  any  longer  the  progress  of  m j  work. 


Section  III. 

Of  the  Import  of  the  Words  Analysis  and  Synthesis^  in  the  Language 

of  Modem  Philosophy. 

As  the  words  Analysis  and  Synthesis  are  now  become  of  con- 
stant and  necessary  use  in  all  the  different  departments  of 
knowledge ;  and  as  there  is  reason  to  suspect,  that  they  are 
often  employed  without  due  attention  to  the  various  modifica- 
tions of  their  import,  which  must  be  the  consequence  of  this 
variety  in  their  applications, — it  may  be  proper,  before  pro- 
ceeding farther,  to  illustrate,  by  a  few  examples,  their  true 
logical  meaning  in  those  branches  of  science,  to  which  I  have 
the  most  frequent  occasions  to  refer  in  the  course  of  these 
inquiries.  I  begin  with  some  remarks  on  their  primary  signifi- 
cation in  that  science,  from  which  they  have  been  transferred 
by  the  modems  to  Physics,  to  Chemistry,  and  to  the  Philoso- 
phy of  the  Human  Mind. 


YJ 
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Preliminary/  Observations  on  the  Analysis  and  SyntJiesis  of  the 

Greek  Geometricians. 

It  appears  from  a  very  interesting  relic  of  an  ancient  writer*, 
that,  among  the  Greek  geometricians,  two  different  sorts  of 
analysis  were  employed  as  aids  or  guides  to  the  inventive' 
powers  ;  the  one  adapted  to  the  solution  of  problems ;  the 
other  to  the  demonstration  of  theorems.  Of  the  former  of 
these,  many  beautiftil  exemplifications  have  been  long  in  the 
hapds  of  mathematical  students ;  and  of  the  latter,  (which  ha^ 
drawn  much  less  attention  in  modem  times)  a  satisfactory  idea 
may  be  formed  from  a  series  of  propositions  pubUshed  at  Edin- 
burgh about  fifty  years  ago  -f .  I  do  not,  however,  know,  that 
any  person  has  yet  turned  his  thoughts  to  an  examination  of 
the  deep  and  subtle  logic  displayed  in  these  analyticsd  investi* 
gations ;  although  it  is  a  subject  well  worth  the  study  of  those 
who  delight  in  tracing  the  steps  by  which  the  mind  proceeds 
in  pursuit  of  scientific  discoveries.  This  desideratum  it  is  not 
my  present  purpose  to  make  any  attempt  to  supply ;  but  only 
to  convey  such  general  notions  as  may  prevent  my  readers 
from  falling  into  the  common  error  of  confounding  the  analysis 


*  Preface  to  tde  seventh  book  of  the  Mathematical  Collections  of  Pappus  Alexandria 
nu8.    An  extract  from  the  Latin  version  of  it  by  Dr  Halley  may  be  found  in  Note  (P.) 

f  Propositiones  Geometricse  More  Vcterum  Demonstratcc.  Auctore  Matthsro 
Stewart,  S*  T.  P«  Mathcseos  in  Acadcmia  Edineusi  Professore,  1763. 
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and  synthesis  of  the  Greek  Geometry,  with  the  analysis  and 
synthesis  of  the  Inductive  Philosophy. 

.  In  the  arrangement  of  the  following  hints,  I  shall  consider, 
in  the  first  place,  the  nature  and  use  of  analysis  in  investigating 
the  demonstration  of  theorems. — For  such  an  application  of  it, 
tarious  occasions  must  be  cpnstantly  presenting  themselves  to 
every  geometer ; — ^when  engaged,  for  example,  in  the  search  of 
more  elegant  modes  of  demonstrating  propositions  previously 
brought  to  light;  or  in  ascertaining  the  truth  of  dubious 
theorems,  which,  from  analogy,  or  other  accidental  circum- 
stances, possess  a  degree  of  verisimilitude  sujfficient  to  rouse 
the  curiosity. 

.  In  order  to  make  myself  intelligible  to  those  who  are  ac*. 
quainted  only  with  that  form  of  reasoning  which  is  used  by 
Sudid,  it  is  necessary  to  remind  them,  that  the  enunciation. 
q{  e^vecy  mathematical  proposition  consists  of  two  parts.    In 
the  first  place,  certain  suppositions  are  made ;  and  secondly,  a 
certain  consequence  is  affirmed  to  follow  from  these  supposi- . 
ttons.     In  all  the  demonstrations  which  are  to  be  found  in^ 
iEuclid's  Elements  (with  the  exc^>tion  of  the  small  number  of, 
indirect  demonstrations),  the  particulars  involved  in  the  hypo«^ 
thetical  part  of  the  enunciation  are  assumed  as  the  principles 
of  our  reasoning ;  and  from  these,  principles,  a  series  or  chain 
of  consequences  is,  link  by  link,  deduced,,  till  we  at  last  arrive; 
at  the  conclusion  which  the  enunciation  of  the  proposition 
asserted  as  a  truth.    A  demonstration  of  this  kind  is  loalled  a; 
Synthetical  demonstration^ 


I  .« 
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Suppose  now,  that  I  arrange  the  steps  of  my  reasoning  in 
the  reverse  order ;  that  I  assume  hypothetically  the  truth  of 
the  proposition  which  I  wish  to  demonstrate,  and  proceed  to 
deduce  from  this  assumption,  as  a  principle,  the  different  con- 
sequences to  which  it  leads.    If,  in  this  deduction,  I  arrive  at  a 
consequence  which  I  already  know  to  be  true,  I  conclude 
with  confidence,  that  the  principle  from  which  it  was  deduced 
is  likewise  true.    But  if,  on  the  other  hand,  I  arrive  at  a  conse- 
quence  which  I  know  to  be  false,  I  conclude,  that  the  principle 
or  assumption  on  which  my  reasoning  has  proceeded  is  false 
also. — Such  a  demonstration  of  the  truth  or  falsity  of  a  pro-i 
position  is  called  an  Analytical  demonstration. 

« 

According  to  these  definitions  of  Analysis  and  Synthesis,  those 
demonstrations  in  Euclid  which  prove  a  proposition  to  be  true, 
by  shewing,  that  the  contrary  supposition  leads  to  some  ab- 
surd inference,  are,  properly  speaking,  analytical  processes  of 
reasoning. — ^In  every  case,  the  conclusiveness  of  an  analytical 
proof  rests  on  this  general  maxim.  That  truth  is  always  con« 
sistent  with  itself;  that  a  supposition  which  leads,  by  a  con* 
catenation  of  mathematical  deductions,  to  a  consequence  which 
is  true,  must  itself  be  true ;  and  that  what  necessarily  involves  a 
consequence  which  is  absurd  or  impossible,  must  itself  be  false* 

It  is  evident,  that,  when  we  are  demonstrating  a  proposition 
with  a  view  to  convince  another  of  its  truth,  the  synthetic  form 
of  reasoning  is  the  more  natural  and  pleasing  of  the  two ;  as  it 
leads  the  understanding  directly  from  known  truths  to  such  as 
are  unknown.    When  a  proposition,  however,  is  doubtful,  and 
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we  wish  to  satisfy  our  own  minds  with  respect  to  it ;  or  when 
we  wish  to  discover  a  new  method  of  demonstrating  a  theorem 
previously  ascertained  to  be  true ;  it  will  be  found  (as  I  already 
hinted)  far  more  convenient  to  conduct  the  investigation  ana- 
lytically. The  justness  of  this  remark  is  universally  acknow- 
ledged by  all  who  have  ever  exercised  their  ingenuity  in  ma- 
thematical inqiiiri^ ;  and  must  be  obvious  to  every  one  who 
has  the  curiosity  to  make  the  experiment.  It  is  not,  however, 
so  easy  to  point  out  the  principle  on  which  this  remarkable 
difference  between  these  two  opposite  intellectual  processes  de- 
pends. The  suggestions  which  I  am  now  to  offer  appear  to  my- 
self to  touch  upon  the  most  essential  circumstance;  but  I  am 
perfectly  aware  that  they  by  no  means  amount  to  a  complete 
solution  ofthe  difficulty. . 

Let  it  be  supposed,  then,  either  that  a  new  demonstration  is 
required  of  an  old  theorem ;  or,  that  a  new  and  doubtful  theo- 
rem is  proposed  as  a  subject  of  examination.  In  what  manner 
shall  I  set  to  work,  in  order ^  to  discover  the  necessary  media 
of  proof  ?-~From  the  hypothetical  part  of  the  enunciation^ 
it  is  probable^  that  a  great  variety  of  different  consequences 
may  be  immediately  dedueible;  from  each  of  which  con« 
sequences,  a,  series  of  other  consequences  will  follow :  At 
the  same  time,  it  is  possible,  that  only  one  or  two  of  thesd 
trains  of  reasoning  may  lead  the  way  to  the  truth  which  I  wish 
to  demonstrate.-  By  what  rule  am  I  to  be  guided  in  selecting 
the  line  of  deduction  which  I  am  here  to  pursue  ?  The  only^ 
expedient  which  seems  to  present  itself,  is  merely  tentative  or> 
experimeatal ;  to  assume  successively  all  the  different  prcuma/e 
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consequences  as  thej^r^^  link  of  the  chain,  and  to  follow  out  the 
deduction  from  each  of  theni^  till  I,  at  last,  find  myself  con- 
ducted tx)  the  truth  which  I  am  anxious  to  reach.  According 
-to  this  supposition 9  I  merely  grop6  my  way  in  the  dark^  witfah 
-out  rule  or  method :  the  object  I  am  in  quest  of,  may,  after  all 
-my  labour,  elude  my  search ;  and  even,  if  I  should  be  so  for- 
4unate  as  to  attaan  it,  my 'success  aiTords  me  no  lights  whatever 
^  guide  she  in  future  on  a  similar  dccasium.  . 

■  >  ■  •  a  ■ 

-■■'.  Suppose  ^6w  that  I  reverse  diis  order,  and  prosecute  tbeii^ 

-vestigation^  analytically ;.  assuming  (agreeably  to  the  expSanar 

4ion  already  givea)  the  piobposition  to  be  true,  and  attempting; 

irova  this  supposition,  to  deduce  some  acknowledged  trutJi  as  m 

necessary  consequence.    I  have  here  one  fixed  point  from  which 

I  am  to  set  out ;  or,  in  other  words,  one  specific  principle  or  rfa- 

iiim  irotti  which  ail  my  eoriiequebces  aseto  be  dieducied ; :  wbile 

it  is  pierfeotly  immaterial  m  vrhat  particular  coodusion  my  de^ 

tUictbn  temudates,  provided  this  ooaclu^ion  be  previpus^ 

known  to.  be  true.    Instead^  therefoore^  of  beiog  limited,  as  he« 

fore,  to  me  c(mclu$ioni eaxlusivclif 9  \W[id  [left:. in  astateiof  .rnicer* 

tainty  wher«  td  Aegu  the  inveBtigaUicm^  I;  have  qne  .siogl^  stip^ 

position  marked  out  to  me,  fcom  which)m;]^  departtwe'  must.  ne« 

cessarily  be  taken ;  while,  at  the  twtoe  time, ,  the  path  which  I 

follow,,  may  terminate  with  equal  ^t^antage  io  a^vaniety  of  di^ 

fetemt  conclusioDA.  In  the  former  casfit.  the  procedure  of  the  tta« 

decstandiug  bears  some  analogy  to  that  of  a  foiidgn  spy»  land-« 

^  in  a  remote  corxner  of  this  island,  and  left  to  expkx'e,  by  hh 

own  sagacity^  the  road  to  London.    In  the  latter  case,  it  may 

be.  compared  >  to  that  of  an  inhabitant  of  the  metropolis^  wha 

s 
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ivished  to  effect  an  escape,  by  any  one  of  oor  sea-ports,  to  the 
continent.  It  is  scarcely  necessary  to  add^  that  as  this  fugi- 
tive,— should  he  happen,  after  reaching  the  coast,  to  alter  his 
intentions^ — would  easily  retrace  the  way  to  his  own  home ;  so 
the  geometer,  when  he  has  once  obtained  a  conclusion  in  ma- 
nifest harmony  with  the  known  principles  of  his  science,  has 
only  to  return  upon  his  own  steps,  (caca  regensjilo  vestigia)  in 
order  to  convert  his  analysis  into  a  direct  synthetical  proof* 

A  palpable  and  familiar  illvfstration  (at  least  in  some  of  the 
most  essential  points)  of  the  relation  iq  which  the  two  me- 
thods now  described  stand  to  each  other^  is  presenj:ed  to  us  by 
the  operation  of  unloosing  a  difficult  knpt,  in  order  to  ascer- 
tain the  exact  fN'oceas  by  which  it  itas  formed »  The  .illustra- 
tion appears  to  me  tQ  be  the  more  apposite,  that  I  have  no 
doubt  it  was  this  very  analogy,  which  suggested  to  the  Greek 
geometers  the  metaphorical  expressions  of  a^ialym  and  of  solu^ 
tionj  which  they  have  transmitted  to  the  philosophical  language 
of  modern  times. 

Suppose  ahmtj  of  a  very  artificial  construction,  to  be  put 
into  my  hands  as  an  exercise  for  my  ingenuity,  and  that  I 
was  required  to  investigate  a  rule,  which  othei's,  as  well  as 
myselti  might  be  able  to  follow  in  practice,  for  making  knots  of 
the  same  sort.  If  I  were  to  proceed  in  this  attempt,  according 
tQ  the  spirit  of  a  geometrical  synthesis^  I  should  have  to  try,  one 
after  aflothQF,  all  the  various  experiments  which  my  fancy  could 
devise,  till  I  had,  at  last,  hit  upon  the  particular  knot  I  was 
anxious  to  tie.    Such  a  process,  however,  would  evidently  be 
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SO  completely  tentative,  and  its  final  success  would»  after  all^ 
be  so  extremely  doubtful,  that  common  sense  could  not  fail  to 
suggest  immediately  the  idea,  of  tracing  the  knot  through  alL 
the  various  complications  of  its  progress,  by  cautiously  undoing 
or  unknitting  each  successive  turn  of  the  thread  in  a  retrograde 
order,  from  the  last  to  the jftrst.     After  gaining  this^r«*  step, 
were  all  the  former  complications  restored  again,  by  an  inverse 
repetition  of  the  same  operations  which  I  had  performed  in  tm* 
doing  them,  an  infallible  rule  would  be  obtained  for  solving  the 
problem  originally  proposed  ;  and,  at  the  same  time,  some  ad* 
dress  or  dexterity,  in  the  practice  of  the  general  method^  pro- 
bably gained,  which  would  encourage  me  to  undertake,  upoa 
future  occasions,  still  more  arduous  tasks  of  a  similar   de*  ^ 
scription.      The  parallel  between  this  obvious  suggestion  of 
reason,  and  the  refined  logic  of  the  Greek  analysis^  undoubted- 
ly fails  in  several  particulars ;  but  both  proceed  so  much  on  the 
same  cardinal  principle,  as  to  account  sufficiently  for  a  trans« 
ference  of  the  same  expressions  from  the  one  to  the  oth^. 
That  this  transference  has  actually  taken  place  in  the  instance 
now  under  consideration,  the  literal  and  primitive  import  of 
the  words  clvcl  and  Kwk^  affords  as  strong  presumptive  evidence 
as  can  well  be  expected  in  any  etymological  speculation. 

In  applying  the  method  of  analysis  to  geometrical  problems^ 
the  investigation  begins  by  supposing  the  problem  to  be  soU 
ved  ;  after  which,  a  chain  of  consequences  4s  deduced  from 
tliis  supposition,  terminating  at  last  in  a  conclusion,  which  ei- 
ther resolves  into  another  problem,  previously  known  to  be 
within  the  reach  of  our  resources;  or  which  involves  an  ope* 
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ration  known  to  be  impracticable.  In  the  former  case,  all  that 
remains  to  be  done,  is  to  refer  to  the  construction  of  the  pro- 
blem in  which  the  analysis  terminates  ;  and  then,  by  reversing 
our  steps,  to  demonstrate  synthetically,  that  this  construction 
fulfils  all  the  conditions  of  the  problem  in  question.  If  it 
should  appear,  in  the  course  of  the  composition,  that  in  cer- 
tain cases  the  problem  is  possible,  and  in  others  not,  the  speci- 
fication of  these  different  cases,  (called  by  the  Greek  geometers 
the  hofiafjLoi  or  determination)  becomes  an  indispensable  requi- 
site towards  a  complete  solution. 

The  utiUty  of  the  ancient  analysis  in  facilitating  llic  solution 
of  problems,  is  still  more  manifest  than  in  facihtating  the  de« 
monstration  of  theorems ;  and,  in  all  probability,  was  perceiv« 
ed  by  mathematicians  at  an  earlier  period.  The  steps  by 
which  it  proceeds  in  quest  of  the  thing  sought,  arc  faithfully 
copied  (as  might  be  easily  shewn)  from  that  natural  logic 
which  a  sagacious  mind  would  employ  in  similar  circum* 
stances  ;  and  are,  in  fact,  but  a  scientific  application  of  cer- 
tain rules  of  method,  collected  from  the  successful  investiga^- 
tions  of  men  who  were  guided  merely  by  the  hght  of  common 
sense.  The  same  observation  may  be  applied  to  the  analyti- 
cal processes  of  the  algebraical  art. 

In  order  to  increase,  as  far  as  the  state  of  mathematical 
science  then  permitted,  the  powers  of  their  analysis,  the  an- 
cients, as  appears  from  Pappus,  wrote  thirty-tl)rce  different 
treatises,  (known  among  mathematicians  by  tlie  name  of  rowos 
wahuQfJitvoi)  of  which  number  there  are  twenty-four  books, 
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whereof  Pappus  has  particularly  described  the  subjects  and  the 
contents.  In  what  manner  some  of  these  were  instrumental  in 
accomplishing  their  purpose^  has  been  fully  explained  by  dif» 
ferent  modern  writers ;  particularly  by  the  late  very  learned 
Dr  Simson  of  Glasgow.  Of  Euclid's  Data^  (for  example)  the 
first  in  order  of  those  enumerated  by  Pappus,  he  observes,  that 
**  it  is  of  the  most  general  and  necessary  use  in  the  solution  of 
problems  of  every  kind ;  and  that  whoever  tries  to  investi- 
gate the  solutions  of  problems  geometrically,  will  soon  find 
**  this  to  be  true  #  for  the  analysis  of  a  problem  requires,  that 
^'  consequences  be  drawn  from  the  things  that  are  givenj  until 
^^  the  thing  that  is  sought  be  shewn  to  be  given  also.  Now^ 
^^  supposing  that  the  Data  were  not  extant,  these  consequences 
^*  must,,  in  every  particular  instance,  be  found  out  and  demon- 
^^  strated  from  the  things  given  in  the  enunciation  of  the  pro- 
^^  blem ;  whereas  the  possession  of  this  diementary  book  super- 
^*  sedes  the  necessity  of  any  thing  more  than  a  reference  to  the 
"  propositions  which  it  contbins*.^ 


With  respect  to  some  of  the  other  books  mentioned  by  Pap- 
pus, it  is  remarked  by  Dr  Simson's  biographer,  that  ^*  they  re^ 
^^  late  to  general  problems  of  frequent  recurrence  in  geometri- 
"  cal  investigations  :  and  that  their  use  was  for  the  more  im- 
"  mediate  resolution  of  any  proposed  geometrical  problem, 
"  which  could  be  easily  reduced  to  a  particular  case  of  any 
"  one  of  them.  By  such  a  reduction,  the  problem  was  con- 
"  sidered  as  fully  resolved  ;  because  it  was  then  necessary  only 


*  Letter  from  Dr  Simson  to  George  Lewis  Scott,  Esq.  published  by  Dr  Traill.    Sec 
his  Account  of  Dr  Simson's  Life  and  Writings,  p.  118. 
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^^  to  apply  the  analysis,  composition,  and  determinalion  of  that 
^^  case  of  the  general  problem,  to  this  particular  problem  which 
"  it  was  shewn  to  comprehend  ♦/' 


From  these  quotations  it  manifestly  appears,  that  the  greater 
part  of  what  was  formerly  said  of  the  utility  of  analysis  in  inves- 
tigating the  demonstration  of  theorems,  is  applicable,  mutatis 
mutandis^  to  its  employment  in  the  solution  of  problems.  It 
appears  farther,  that  one  great  aim  of  the  subsidiary  books, 
comprehended  under  the  title  ofrorof  af^oAuojxffo^,  was  to  multi* 
ply  the  number  of  such  conclusions  as  might  secure  to  the  geo* 
meter  a  legitimate  synthetical  demonstration,  by  returning 
backwards,  step  by  step,  from  a  known  or  ^ementary  construc- 
tion. The  obvious  effect  of  this  was,  at  once  to  abridge  the 
analytical  process,  and  to  enlarge  its  resources ; — on  a  principle 
somewhat  analogous  to  the  increased  facilities  which  a  fugitive 
from  Great  Britain  would  gain,  in  consequence  of  the  multipli- 
cation of  our  sea-ports. 

Notwithstanding,,  however,  the  immense  aids  afforded  to  the 
geometer  by  the  ancient  analysis,  it  must  not  be  imagined  that 
it  altogether  supersedes  the  necessity  of  ingenuity  and  invention. 
It  diminishes,  indeed,  to  a  wonderful  degree,  the  number  of  his 
tentative  experiments,  and  of  the  paths  by  which  he  might  go 
astray  -f ;  but  (not  to  mention  the  prospective  address  which  it 


•  Ibid,  pp-  159,  160. 

f  "  Nihil  a  Jerk  et  genuinft  analysi  magis  distat,  nihU  magis  abhorret,  quam  tentandi 
"  methodus ;  banc  enim  amovere  et  certiMimi  ▼!&  ad  qiuesitum  perducerey  praecipuus 
*<  est  analyseos  finis.*' 

Extract  from  a  MS.  of  Dr  Simsoiii published  by  Dr  Traill.  See  his  Accounti&c^p.  127. 
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supposes,  in  preparing  the  way  for  the  subsequent  investigation, 
by  a  suitable  canstruction  of  the  diagram,)  it  leaves  much  to  be 
supplied,  at  every  step,  by  sagacity  and  practical  skill ;  nor 
does  the  knowledge  of  it,  till  disciplined  and  perfected  by  long 
habit,  fall  under  the  description  of  that  i^vvot/jLii  ctvaAurixn,  which 
is  justly  represented  by  an  old  Greek  writer*,  as  an  acquisi- 
tion of  greater  value  than  the  most  extensive  acquaintance  with 
particular  mathematical  truths. 

According  to  the  opinion  of  a  modem  geometer  and  philo- 
sopher of  the  first  eminence,  the  genius  thus  displayed  in  con- 
ducting  the  approaches  to  a  preconceived  mathematical  conclu- 
sion, is  of  a  far  higher  order  than  that  which  is  evinced  by  the 
discovery  of  new  theorems.  "  Longe  sublimioris  ingenii  est 
^^  (says  Galileo)  alieni  Problemalis  enodatio,  aut  ostensio  Theo- 
*^  rematis,  quam  novi  cujuspiam  inventio :  haec  quippe  fortunse 
'^  in  incertum  vagantibus  obviae  pleramque  esse  solent ;  tota 
*^  vero  ilia,  quanta  est,  studiosissimam  attentae  mentis,  in  unum 
•*  aliquem  scopum  collimantis,  rationem  exposcit  -f-/'  Of  the 
justness  of  this  observation,  on  the  whole,  I  have  no  doubt ; 
and  have  only  to  add  to  it,  by  way  of  comment,  that  it  is 
chiefly  while  engaged  in  the  steady  pursuit  of  a  particular  ob- 
ject, that  those  discoveries  which  are  commonly  considered  as 


*  See  the  preface  of  Marinus  to  Euclid^s  Data.  In  the  preface  to  the  7th  book  of 
Pappus,  the  same  idea  is  expressed  by  the  phrase  /urct/^'f  ftt/ptr/Kii. 

f  Not  having  the  works  of  Galileo  at  hand>  I  quote  this  passage  on  the  authority  of 
Guido  Grandi,  who  has  introduced  it  in  the  preface  to  his  demonstration  of  Huyghens*s 
Theorems  concerning  the  Logarithmic  Line.^yid»  Hugenii  Opera  Reliqua,  Tom.  L 
p.  43. 
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entirely  accidental,  are  most  likely  to  present  themselves  to  the 
geometer.  It  is  the  methodical  inquirer  alone,  who  is  entitled 
to  expect  such  fortunate  occurrences  as  Galileo  speaks  of;  and 
wherever  invention  appears  as  a  characteristical  quality  of  the 
mind,  we  may  be  assured,  that  something  more  than  chance 
has  contributed  to  its  success.  On  this  occasion,  the  fine  and 
deep  reflection  of  Fontenelle  will  be  found  to  apply  with  pecu- 
liar force :  "  Ces  hcisards  ne  sont  que  pour  ceux  qui  jouent  bien.'* 


IL 


Critical  Remarks  on  the  vague  Vse^  among  Modem  Writers^  of 
a.  the' Terms  Analysis  and  Synthesis. 

The  foregoing  observations  on  the  Analysis  and  Synthesis  of 
the  Greek  Geometers  may,  at  first  sight,  appear  somewhat  out 
of  place,  in  a  disquisition  concerning  the  principles  and  rules  of 
the  Inductive  Logic.  As  it  was,  however,  from  the  Mathema- 
tical Sciences,  that  these  words  were  confessedly  borrowed  by 
the  experimental  inquirers  of  the  Newtonian  School,  an  at- 
tempt to  illustrate  their  original  technical  impoit  seemed 
to  form  a  necessary  introduction  to  the  strictures  which  I 
am  about  to  offer,  on  the  loose  and  inconsistent  appUcations 
of  them>  so  frequent  in  the  logical  phraseology  of  the  present 
times. 

Sir  Isaac  Newton  himself  has,  in  one  of  his  Queries,  fairly 
brought  into  comparison  the  Mathematical  and  the  Physical 
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« 

Anahfm^  as  if  the  word,  in  both  cases,  conveyed  the  same  idea* 
**  As  in  Mathematics^  so  in  Natural  Philosophy ^  the  investigation 
^^  of  difficult  things  by  the  method  of  Analysis^  ought  ever  to  pre- 
^^  cede  the  method  of  Composition.  This  analysis  consists  in 
^^  making  experiments  and  observations,  and  in  drawing  con- 
^^  elusions  from  them  by  induction,  and  admitting  of  no  ob- 
^' jections  against  the  conclusions,  but  such  as  are  taken  from 
^^  experiments,  or  other  certain  truths.  For  hypotheses  are  not 
^^  to  be  regarded  in  experimental  philosophy.  And  althpugh 
the  arguing  from  experiments  and  observations  by  induction 
be  no  demonstration  of  general  conclusions ;  yet  it  is  the 
**  best  way  of  arguing  which  the  nature  of  things  admits  of, 
<^  and  may  be  looked .  upon  as  so  much  the  stronger,  by  how 
^^  much  the  induction,  is  more  general.  And  if  no  exceptifisi 
occur  from  phenomena,  the  conclusion  may  be  pronounced 
generally.  But  if,  at  any  time  afterwards,  any  exception 
^<  shall  occur  from  experiments ;  it  may  then  -  begin  to  be 
.pronounced,  with  such  exceptions  as  occur.  By  this  way 
of  analysis  we  may  proceed  from  compounds  to  ingredients ; 
^^  and  irom  motions  to  the  forces  producing  them ;  and,  in 
^^  general,  from  effects  to  their  causes ;  and  from  particular 
^^  causes  to  more  general  ones,  till  the  argument  end  in  the 
^^  most  general.  This  is  the  :method  of  analysis.  And  the 
^^  synthesis  consists  in  assuming  the  causes  discovered,  and 
^  established  as  principles,  and  by  them  explaining  the 
<^  phenomena  proceeding  from  them,  and  proving  the  expla^- 
"  nations  *." 


See  the  conduding  paragraphfi  of  Newton's  Optic8< 
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It  is  to  the  first  sentence  of  this  extract  (which  has  been  re- 
peated over  and  over  by  subsequent  writers)  that  I  would  more 
particularly  request  the  attention  of  my  readers.  Mr  Mac- 
laurin,  one  of  the  most  illustrious  of  Newton's  followers,  has 
not  only  sanctioned  it  by  transcribing  it  in  the  words  of  the 
author,  but  has  endeavoured  to  illustrate  and  enforce  the  ob- 
servation which  it  contains.  "  It  is  evident,  that  as  in  Mathe- 
**  matics,  so  in  Natural  Philosophy,  the  investigation  of  diffi- 
**  cull  things  by  the  method  of  analysis  ought  ever  to  precede 
"  the  method  of  composition,  or  the  synthesis.  For,  in  any 
"  other  way,  we  can  never  be  sure  that  we  assume  the  principles 
**  which  really  obtain  in  nature ;  and  that  our  system,  after  we 
**  have  composed  it  with  great  labour,  is  not  mere  dream  or 
.  **  illusion  */'  The  very  reason  here  stated  by  Mr  Maclaurin, 
one  should  have  thought,  might  have  convinced  him,  that  the 
parallel  between /the  two  kinds  of  analysis  was  not  strictly 
correct ;  inasmuch  as  this  reason  ought,  according  to  the  logical 
interpretation  of  his  words,  to  be  applicable  to  the  one  science 
as  well  as  to  the  other,  instead  of  exclusively  applying  (as  is 
'  obviously  the  case)  to  inquiries  in  Natwal  Philosophy. 

After  the  explanation  which  has  been  already  given  of 
geometrical  and  also  of  physical  analysis,  it  is  almost  superfluous 
to  remark,  that  there  is  little,  if  any  thing  in  which  they  nesem- 
ble  each  other,  excepting  this, — that  both  of  them  are  methods  of 
investigation  and  discovery ;  and  that  both  happai  to  be  called 
by  the  same  name.  This  name  is,  indeed,  from  its  literal  or 
etymological  import,  very  happily  significant  of  the  notions 


*  Account  of  Newton's  Discoveries. 
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conveyed  by  it  in  bolh  instances;  but,  notwithstanding  this 
accidental  coincidence,  the  wide  and  essential  difference  be- 
tween the  subjects  to  wliich  the  two  kinds  of  analysis  are  ap- 
plied,  must  render  it  extremely  evident,  that  the  analogy  of 
the  rules  which  are  adapted  to  the  one  can  be  of  no  use  in 
illustrating  those  which  are  suited  to  the  other. 

Nor  is  this  all :  The  meaning  conveyed  by  the  word  Analy- 
sis, in  Physics,  in  Chemistry,  and  in  the  Philosophy  of  the 
Human  Mind,  is  radically  different  from  that  wliich  was  an- 
nexed to  it  by  the  Greek  Geometers,  or  which  ever  has  been  an- 
nexed to  it,  by  any  class  of  modern  Mathematicians.  In  all 
the  former  sciences,  it  naturally  suggests  the  idea  of  a  decom- 
position of  what  is  complex  into  its  constituent  elements.  It 
is  defined  by  Johnson,  ^^  a  separation  of  a  compound  body 
"  into  the  several  parts  of  which  it  consists/' — He  afterwards 
mentions,  as  another  signification  of  the  same  word,  **  a  solu- 
^^  tion  of  any  thing,  whether  corporeal  or  mental,  to  its  first 
^*  elements ;  as  of  a  sentence  to  the  single  words ;  of  a  com- 
^*  pound  word,  to  the  particles  and  words  which  form  it ;  of  a 
^*  tune,  to  single  notes;  of  an  argument,  to  single  propositions.'' 
In  the  following  sentence,  quoted  by  the  same  author  from 
Glanville,  the  word  Analysis  seems  to  be  used  in  a  sense  pre- 
cisely  coincident  with  what  I  have  said  of  its  import,  when 
applied  to  the  Baconian  method  of  investigation.  *'  We  can- 
'^  not  know  any  thing  of  nature,  but  by  an  analysis  of  its  true 
"  initial  causes  */' 


*  By  the  true  initial  causes  of  a  phenomenon,  Glanville  meftDBy  (as  might  be  easQy 
shewn  bj  a  comparison  with  other  parts  of  his  works)  the  simple  lav&sjhm  the  combinaH^m 
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In  the  Greek  geometry,  on  the  other  hand,  the  same  word 
evidently  had  its  chief  reference  to  the  retrograde  direction  of 
this  method,  when  compared  with  the  natural  order  of  didactic 
demonstration.  Tm  toakuthf  ttpoS'ov  (says  Pappus)  xpaPwaiv  xctA^ixfr, 
Uov  etvcLTToTuf  ?\jjaif ;  a  passage  which  Halley  thus  translates ; 
hie  processus  Analysis  vocatur,  quasi  dicaSj  inversa  solutio.  That 
this  is  the  primitive  and  genuine  import  of  the  preposition  ara^ 
is  very  generally  admitted  by  Grammarians  ;  and  it  accords, 
in  the  present  instance,  so  happily  with  the  sense  of  the  con- 
text, as  to  throw  a  new  and  strong  light  on  the  justness  of  their 
opinion  *. 

In  farther  proof  of  what  I  have  here  stated  with  respect  to 
the  double  meaning  of  the  words  analysis  and  synthesis^  as  em« 
ployed  in  physics  and  in  mathematics,  it  may  not  be  super- 


qftokich  it  results^  and  from  a  previous  knowledge  of  which,  it  might  have  been  sjntlie- 
tically  deduced  as  a  consequence.  ^ 

That  Bacon,  when  he  speaks  of  those  separations  of  nature^  by  means  of  com" 
parisonsy  exclusions^  and  rejectionsy  which  form  essential  steps  in  the  inductive  process, 
had  a  view  to  the  analytical  operations  of  the  chemical  laboratory,  appears  sufficiently 
from  the  following  words,  before  quoted.  ''  Itaque  naturae  facienda  est  prorsus  solutio 
''  et  scparatio ;  non  per  Ignem  certe,  sed  per  mentem,  tanquam  ignem  divinum." 

*  The  force  of  this  preposition,  in  its  primiti|^  sense,  may  perhaps,  without  any  false 
refinement,  be  traced  more  or  less  palpably,  in  every  instance  to  which  the  word  ana- 
lysis  is  with  any  propriety  applied.  In  what  Johnson  calls  (for example,)  "  the  sepa- 
*'  ration  of  a  compound  body  into  the  several  parts  of  which  it  consists," — we  proceed 
on  the  supposition,  that  these  p^farts  have  previously  been  combined,  or  put  together,  so 
as  to  make  up  the  aggregate  tvhole,  submitted  to  the  examination  of  tlie  chemist ;  and 
consequently,  that  the  analytic  process  follows  an  inverted  or  retrograde  direction,  in 
respect  of  that  in  which  the  compound  is  conceived  to  have  been  originally  formed. — 
A  similar  remark  will  be  found  to  apply  f  mutatis  mutandis  J  to  other  cases,  however 
iipparently  different* 

3a 
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fluous  to  add  the  following  considerations.  In  mathematical 
analysis,  we  always  set  out  from  a  hypothetical  assumption, 
and  our  object  is  to  arrive  at  some  known  truth,  or  some  dof* 
tum^  by  reasoning  synthetically  from  which  we  may  after- 
wards return,  on  our  own  footsteps,  to  the  point  where  our  in- 
vestigation began.  In  all  such  cases,  the  synthesis  is  infallibly 
obtained  by  reversing  the  analytical  process  ;  and  as  both  of 
them  have  in  view  the  demonstration  of  the  ssfne  theorem,  or 
the  solution  of  the  same  problem,  they  form,  in  reality,  but  dif- 
ferent parts  of  one  and  the  same  investigation.  But  in  natu- 
ral philosophy,  a  synthesis  which  merely  reversed  the  analysis 
would  be  absurd.  On  the  contrary,  our  analysis  necessarily 
sets  out  from  known  facts  ;  and  after  it  has  conducted  us  to  a 
general  principle,  the  synthetical  reasoning  which  follows,  con- 
sists always  of  an  application  of  this  principle  to  phenomena, 
different  from  those  comprehended  in  the  originaF  induction* 

In  some  cases,  the  naturarphilosopher  uses  the  word  Analy- 
sis, where  it  is  probable  that  a  Greek  geometer  would  have 
used  the  word  Synthesis.  Thus,  in  astronomy,  when  we  at- 
tempt from  the  known  phenomena  to  establish  the  truth  of  the 
Copernican  system,  we  are  said  to  proceed  analytically.  But 
the  analogy  of  ancient  geonlfetry  would  apply  this  word  to  a 
process  directly  the  reverse;  a  process  which,  assuming  the 
system  as  true,  should  reason  from  it  to  the*  known  phenome* 
na :  After  which,  if  the  process  could  be  so  reversed  as  to 
prove  that  this  system,  and  this  system  alone,  is  consistent  with 
these  facts,  it  would  bear  some  analogy  to  a  geometrical  syn- 
thesis. 


i 
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These  observations  had  occurred  to  me,  long  before  I  had 
remarked,  that  the  celebrated  Dr  Hooke  (guided  also  by  what 
he  conceived  to  be  the  analogy  of  the  Greek  geometry)  uses 
the  words  analysis  and  synthesis  in  physics,  precisely  in  the 
contrary  acceptations  to  those  assigned  to  them  in  the  defini^ 
tions  of  Sir  Isaac  Newton.  **  The  methods  (he  observes)  o£ 
"  attaining  a  knowledge  of  nature  may  be  two ;  either  the 
"  analytic  or  the  synthetic.  The  first  is  the  proceeding  from 
^Khe  causes  to  the  effects.  The  second,  from  the  effects  to 
^*  the  causes.  The  former  is  the  more  difficult,  and  supposes 
**  the  thing  to  be  already  done  and  known,  which  is  the  thing 
^*  sought  and  to  be  found  out.  This  begins  from  the  highest, 
^'  most  general  and  universal  principles  or  causes  of  things, 
^'  and  branches  itself  out  into  the  more  particular  and  subor« 
"  dinate.  The  second  is  the  more  proper  for  experimental  in- 
quiry, which  from  a  true  information  of  the  effect  by  a  due 
process,  finds  out  the  immediate  cause  thereof,  and  so  pro- 
ceeds gradually  to  higher  and  more  remote  causes  and 
powers  effective,  founding  its  steps  upon  the  lowest  and 
"  more  immediate  conclusions 


♦  '^ 


*  Hooke's  Posthumous  Works,  p.  SSO. 

As  this  Tblume  is  now  become  ex&emely  rare,  I  shall  transcribe  the  paragraph  which 
immediately  follows  the'above  quotation. 

**  An  inquisition  by  the  former  (or  analytic)  method,  is  reiiembled  fitly  enough  by 
"  the  example  of  an  architect,  who  hath  a  full  comprehension  of  what  he  designs  to  do, 
**  and  acts  accordingly  :  But  the  latter  (or  synthetic)  is  more  properly  resembled  to 
'<  that  of  a  husbandman  or  gardeneri  who  prepares  his  ground,  and  sows  his  seed,  and 
<'  diligently  cherishes  the  growing' vegetable,  su[qplying  it  continually  with  fitting  mms* 
*'  ture,  food,  and  shelter,-— observing  and  cherishing  its  continual  progression,  till  it 
^*  comes  to  its  perfect  ripeness  and  maturity,  and  yields  him  the  fruit  of  his  Miour. 
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That  Hooke  was  led  into  this  mode  of  speaking  by  the  phra- 
seology of  the  ancient  mathematicians,  may,  I  think,  be  safely 
inferred  from  the  following  very  sagacious  and  fortunate  can^ 
jecture  with  respect  to  the  nature  of  their  analytical  investiga- 
tions, which  occurs  in  a  different  part  of  the  same  volume.  I 
do  not  know  that  any  thing  approaching  to  it  is  to  be  found 
in  the  works  of  any  other  Enghsh  author  prior  to  Dr  lialley. 


^^  What  ways  the  ancients  had  for  finding  out  these 
^^  or  means  of  performing  the  thing  required,  we  are  much  in 
**  the  dark ;  nor  do  any  of  them  shew  the  way,  or  so  much  as 


'*  Nor  18  it  to  be  expected,  that  a  production  of  such  perfection  as  this  is  designed,  should 
**  be  brought  to  its  complete  ripeness  in  an  instant;  but  as  all  the  works  of  nature^  if 
*^  it  be  naturally  proceeded  with,  it  must  have  its  due  time  to  acquire  its  due  form  and 
<<  full  maturity,  by  gradual  growth  and  a  natural  progression ;  not  but  that  the  other 
<'  method  is  also  of  excellent  and  necessary  use,  and  will  very  often  facilitate  and  hasten 
**  the  progress.  An  instance  of  which  kind  I  designed,  some  years  since,  t(f  have  given 
**  this  honourable  society,  in  some  of  my  lectures  upon  the  motions  and  influences  of 
'<  the  celestial  bodies,  if  it  had  been  then  fit;  but  I  understand,  the  same  thing  will 
*'  now  be  shortly  done  by  Mr  Newton,  in  a  Treatise  of  his  now  in  the  press :  But  that 
<<  will  not  be  the  only  instance  of  that  kind  which  I  design  to  produce,  for  that  I  have 
'<  diverse  instances  of  the  like  nature,  wherein,  from  a  hypothesis  being  supposed,  on  a 
"  premeditated  design,  all  the  phenomena  of  the  subject  will  be  a  priori  foretold,  and 
^<  the  effects  naturally  follow,  as  proceeding  from  a  cause  so  and  so  qualified  and  limit- 
^<  ed«  And,  in  truth,  the  synthetic  tvoy,  by  experiments  and  observations,  toiil  be  very 
"  shtOf  if  it  be  not  often  assisted  by  the  analytic,  tohich  proves  of  excellent  use,  even 
*^  though  it  proceed  by  a  false  position  ;  for  that  the  discovery  of  a  negative  is  one  toau 
"  of  restraining  and  limiting  an  affirmative.** 

Change  the  places  of  the  words  analytic  and  synthetic  in  this  last  sentence ;  and  the 
remark  coincides  exactly  with  what  Boscovich,  Hartley,  Le  Sage,  and  many  other  au- 
thors, have  advanced  in  favour  of  synthetical  explanations  from  hypothetical  theories. 
I  shall  have  occasion  afterwards  to  offer  some  additional  suggestions  in  support  of  their 
opinion,  and  to  point  out  tlie  limitations  which  it  seems  to  require. 
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"  relate  that  they  had  such  a  one :  Yet  'tis  believed,  they 
^<  were  not  ignorant  of  some  kind  of  algebra,  by  which  they 
'^  had  a  certain  way  to  help  themselves  in  their  inquiries, 
^^  though  that  we  now  use  be  much  confined  and  limited  to  a 
^^  few  media.  But  I  do  rather  conceive,  that  they  had  another 
^^  kind  of  analytics,  which  zpentbachiDards  ihrough  almost  all  the 
"  same  steps  by  which  their  demonstrations  went  forwards^ 
"  though  of  this  we  have  no  certain  account,  their  writings 
^'  being  altogether  silent  in  that  particular.  However,  that 
^<  such  a  way  is  practicable,  I  may  hereafter,  upon  some  other 
^'  occasion,  shew  by  some  examples ;  whereby  it  will  plainly 
*^  appear,  how  much  more  useful  it  is  for  the  finding  out  the 
^^  ways  for  the  solutioa  of  problems,  than  that  which  is  now 
**  generally  known  and  practised  by  species  V 

The  foregoing  remarks,  although  rather  of  a  critical  than  of  a 
philosophical  nature,  may,  I  hope,  be  of  some  use  in  giving  a 
little  more  precision  to  our  notions  on  this  important  subject. 
They  are  introduced  here,  not  with  the  most  distant  view  to 
any  alteration  in  our  established  language  (which,  in  the  pre- 
sent instance,  appears  to  me  to  be  not  only  unexceptionable, 
but  very  happily  significant  of  its  true  logical  import),  but 
merely  to   illustrate  the  occasional  influence  of  words  over 


•  Hooke*«  Post.  Works,  p.  68. 

Of  the  iUustratioDS  here  promised  bjr  Hooke  of  the  utility  of  the  analytical  method 
in  geometrical  investigations,  no  traces,  as  far  as  I  have  observed,  occur  in  his  writings. 
And  it  would  appear  from  the  following  note  by  the  editor,  on  the  passage  last  quoted, 
that  nothmg  important  on  ihe  subject  had  been  discovered  among  his  papers. 

*^  I  do  not  anysohere  find,  that  this  was  ever  done  by  Dr  Hooke,  and  leave  the  useful* 
**  ness  therefore  to  be  consdered  by  the  learned." 
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the  mo6t  powerful  understandings ;  and  the  vagueness  of  the 
reasonings  into  which  they  may  insensibly  be  betrayed,  by  a 
careless  employment  of  indefinite  and  ambiguous  terms. 

If  the  task  were  not  ungratefuii  it  would  be  easy  to  pro- 
duce numerous  examples  of  this  from  writers  of  the  highest 
and  most  deserved  reputation  in  the  present  times.    I  must 
not,  however,  pass  over  in  silence  the  name  of  Condillac,  who 
has  certainly  contributed,  more  than  any  other  individual,  to 
the  prevalence  of  the  logical  errors  now  under  consideration. 
^  I  know  well  (says  he,  on  one  occasion)  that  it  is  customary 
*^  to  distinguish  different  kinds  of  analysis ;  the  logical  analysis, 
<^  the  metaphysical,  and  the  mathematical ;  but  there  is,  in  fact, 
<*  only  one  analysis ;  and  it  is  the  same  in  all  the  sciences  *«^ 
On  another  occasion,  after  quoting  from  the  logic  of  Port 
Royal  a  passage  in  which  it  is  said,  ^*  That  analysis  and  syn« 
^*  thesis  differ  from  each  other  only,  as  the  road  we  follow  in 
<<  ascending  from  the  valley  to  the  mountain  differs  from  the 
"  road  by  which  we  descend   from  the  mountain  into  the 
*«  valley,'*— Condillac  proceeds  thus :  **  From  this  comparison, 
*^  all  I  learn  is,  That  the  two  methods  are  contrary  to  one 
^*  another,  and  consequently,  that  if  the  one  be  good,  the  other 
^  must  be  bad.    In  truth,  we  cannot  proceed  otherwise  than 
-^^  from  the  known  to  the  unknowii.     Now,  if  the  thing  un« 
*«  known  be  upon  the  mountain,  it  will  never  be  found  by 
<*  descending  into  the  valley;  and  if  it  be  in  the  valley,  it 
"  will  not  be  found  by  ascending  the  mountain.    There  can- 
"  not,  therefore,  be  two  contrary  roads  by  which  it  is  to  be 


*  La  Logique^  Seconde  Partie,  Chap.  vil. 
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^^  reached.     Such  opiniioos.  (Condillac  adds)  do  not  deserve. a. 
"  more  serious  criticism  */' 

To  this  very  extraordinary  argument,  it  is  unnecessary  to 
oflfer  any  reply,  after  the  observations  already  made  on  the 
analysis  and  synthesis  of  the  Greek  geometers.  In  the  appU- 
cation  of  these  two  opposite  methods  to  their  respective  func- 
tions, the  theo^tical  reasoning  of  Condi!  lac  is  contradicted  by 
the  universal  experience  of  mathematicians,  both  adcient  and 
modern ;  and  is  indeed  so  palpably  absurd,  as  to  carry  along 
with  it  its  own  refutation,  to  the  conviction  of  every  person  ca- 
pable of  comprehending  the  terms  of  the  question. — Nor  would 
it  be  found  more  conclusive  or  more  intelligible,  if  applied  to 
the  analysis  and  synthesis  of  natural  philosophers;  or  indeed 
to  these  words,  in  any  of  tl)p  various  acceptations  in  which 
they  have  ever  hitherto  been  understood.  As  it  is  affirmed, 
however,  by  Condillac,  that  ^V  there  neither  is,  nor  can  be, 
^^  more  than  one  analysis,'^  a  refutation  of  his  reasoning,  drawn 
from  any  particular  science,  is,  upon  his  own  principle,  not 
less  conclusive,  than  if  founded  on  a  detailed  examination 
of  the  whole  circle  of  human  knowledge.  I  shall  content  my« 
self,  therefore,  on  the  present  occasion,  with  a  reference  to  the 
mathematical  illustrations  contained  in  the  former  part  of  this 
section.  ^ 

With  regard  to  the  notion  annexed  to  this  word  by  Condillac 
himself,  I  am  not  certain,  if,  after  all  that  he  has  written  in 


*  Ibidi  Chap.  ▼!• 
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explanation  of  it,  I  have  perfectly  seized  his  meaning.  ^<  To 
^^  analyze,  (he  tells  us,  in  the  beginning  of  his  Logic)  is  nothing 
<^  more  than  to  observe  in  a  successive  order  the  qualities  of  an 
^^  object,  with  the  view  of  giving  them  in  the  mind  that  simul^ 
**  taneous  order  in  which  they  co-exist  *.^  In  illustration  of 
this  definition,  he  proceeds  to  remark.  That  ^  although  with  a 
^  single  glance  of  the  eye,  a  person  may  discover  a  multitude 
*^  of  objects  in  an  open  champaign  which  he  has  previously 
<«  surveyed  with  attention,  yet  that  the  prospect  is  never  more 
*^  distinct,  than  when  it  is  circumscribed  within  narrow  bounds, 
^^  and  only  a  small  number  of  objects  is  taken  in  at  once.  We 
^*  always  discern  with  accuracy  but  a  part  of  what  we  see  '* 

^^  The  case  (he  continues)  is  similar  with  the  intellectual 
*^  eye.  I  have,  at  the  same  moment,  present  to  it,  a  great  num- 
*^  ber  of  the  familiar  objects  of  my  knowledge.  1  see  the  whole 
'^  group,  but  am  unable  to  mark  the  discriminating  qualities  of 
'*  individuals.  To  comprehend  with  distinctness  all  that  offers 
*^  itself  simultaneously  to  my  view,  it  is  necessary  that  I  should, 
**  in  the  first  place,  decompose  the  mass  ; — in  a  manner  analo- 
"  gous  to  that  in  which  a  curious  observer  would  proceed  in 
"  decomposing,  by  successive  steps,  tlie  coexistent  parts  of  a 
"  landscape. — It  is  necessary  for  me,  in  other  words,  to  analyze 
♦*  my  thoughts  -f-/' 


^  La  Logique,  Premiere  Partic»  Chap.  2. 

f  Ibid.  In  this  last  paragraph,  I  have  introduced  one  or  tu'o  additional  clauses, 
which  seemed  to  me  necessary  for  conveying  clearly  the  author's  idea.  Tliose  who 
take  the  trouble  to  compare  it  with  the  original,  will  be  satisfied,  tliat^  in  venturing  on 
these  slight  interpolations,  I  had  no  wish  to  misrepresent  his  opinion. 


i^- 
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The  same  author  afterwards  endeavours  still  farther  to  unfold 
his  notion  of  analysis,  by  comparing  it  to  the  natural  procedure 
of  the  mind  in  the  examination  of  a  mactiine.  "  If  I  wish 
"  (says  he)  to  understand  a  machine,  I  decom|x>se  it,  in  order  to 
•*  study  separately  each  of  its  parts.  As  soon  as  1  have  an  exact 
"  idea  of  them  alU  and  am  in  a  condition  to  replace  them  as 
••  they  were  formerly,  I  have  a  perfect  conception  of  the  ma- 
"  chine,  having  both  decom|X)sed  and  recomposed  it  */' 

In  all  this,  I  must  confess,  there  seems  to  me  to  be  much  both 
of  vagueness  and  of  confusion.  In  the  two  first  quotations,  the 
word  analysis  is  employed  to  denote  nothing  more  than  that 
separation  into  parts^  which  is  necessary  to  bring  a  very  ex- 
tensive or  a  very  complicated  subject  within  the  grasp  of  our 
faculties ; — a  description,  certainly,  which  conveys  but  a  very 
partial  and  iniperfect  conception  of  tJmt  analysis  which  is  re- 
presented as  the  great  organ  of  invention  in  all  the  sciences 
and  arts-f-.  In  the  example  of  the  machine,  Condillac's 
language  is  somewhat  more  precise  and  unequivocal ;  but, 
when  examined  with  attention,  will  be  found  to  present  an 
illustration  equally  foreign  to  his  purpose.  This  is  the  more 
surprising,  as  the  instance  here  appealed  to  might  have 
been  expected  to  suggest  a  juster  idea  of  the  method  in 
question,  than  that  which  resolves  into  a  literal  rfe-com- 
position  and  re-composition  of  the  thing  to  be  analyzed.    That 


*  Ibid.  Cbap,  iiL 

f  Ce  qu'on  nomme  mithode  ctinveniion^  n'est  autre  chose  que  Tanalyse.  C'est  elJe 
tjgXL  a  fait  toutes  les  decouvertes ;  c'est  par  elle  que  nous  retrouverons  tout  ce  qui  a  ixt 
Iroavit    Ibid» 
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a  man  may  be  able  to  execute  both  of  these  manual  operations 
on  a  macliine,  without  acquiring  any  clear  comprehension  of  the 
manner  in  which  it  performs  its  work,  must  appear  manifest  on 
the  slightest  reflection ;  nor  is  it  less  indisputable,  that  another 
person,  without  disengaging  a  single  wheel,  may  gain,  by  a 
process  purely  intellectual,  a  complete  knowledge  of  the  whole 
contrivance.  Indeed,  I  apprehend,  that  it  is  in  this  way  alone 
that  the  theory  of  any  complicated  maciiine  can  be  studied ; 
for  it  is  not  the  parts,  separately  considered,  but  the  due  com- 
bination of  these  parta,  which  constitutes  the  mechanism*. 
An  observer,  accordingly,  of  common  sagacity,  is  here  guided 
by  the  logic  of  nature,  to  a  species  of  analysis,  bearing  as 
much  resemblance  to  those  of  mathematicians  and  of  natural 
philosopliers,  as  the  very  different  nature  of  the  cases  admits 
of.  Instead  of  alk)wing  his  eye  to  wander  at  large  over  the 
perplexing  mazes  of  such  a  labyrinth,  he  begins  by  remark* 
ing  tlie  ultimate  effect :  and  thence  proceeds  to  trace  back« 
wards,  step  by  step,  the  series  of  intermediate  movements  by 
which  it  is  connected  with  the  vis  motrir.  In  doing  so,  there 
is  undoubtedly  a  sort  of  mental  decomposition  of  the  machine, 
inasnmch  as  all  its  parts  are  successively  considered  in  detail; 
but  it  is  not  this  decomposition  which  constilutcs  the  analym. 
It  is  the  methodical  retvogradation  from  the  mechanical  effect 
to  the  mechanical  power  -j^ 


« 


If,  on  aiiy  occasion,  a  literal  decomposition  of  a  machine  should  be  found  necessary, 
it  can  only  be  to  obtain  a  view  of  some  of  its  parts,  which,  in  tlieir  combined  state^  are 
concealed  from  observation. 

\   That  this  circumstance  of  retvogradation  or  inversioriy  figured  more  than  any  other 
in  the  imagination  of  Pappus,  as  the  characteristical  feature  of  geometrical  analysis 
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The  passages  in  Condillac  to  which  these  criticisms  refer, 
are  all  selected  from  his  Treatise  on  Logic,  written  purposely 
to  establish  his  favourite  doctrine  with  respect  to  the  influence 
of  language  upon  thought.  I'he  paradoxical  conclusions  into 
which  he  himself  has  been  led  by  an  unwarranlable  use  of  the 
words  Analysis  and  S^  nlhesis,  is  one  of  the  mojst  remarkable  in- 
stances which  the  history  of  modern  hterature  furniiiies  of  the 
truth  of  his  general  principle. 

Nor  does  this  observation  apply  merely  to  the  productions 
of  his  more  advanced  years.  In  early  hfe,  he  distinguished 
himself  by  an  ingenious  work,  in  which  he  professed  to  trace 
analytically  the  history  of  our  sensations  and  perceptions ;  and 
yet,  it  has  been  very  juslly  remarked  of  late,  that  all  the  reason- 
ings contained  in  it  are  purely  synthttical.  A  very  eminent 
mathematician  of  the  present  limes  has  even  gone  so  far  as 
to  mention  it  "  as  a  model  o}^ geometrical  synthesis*/^  He  would, 
I  apprehend,  iiave  expressed  his  idea  more  correctly,  iti  instead 


appears  indisputably  from  a  clause  already  quoted  from  the  preface  to  his  7th  Book  ;— 
Tfm  roioLvinv  tpodov  avetr.vfftv  K(Lh\ifjL'tv^  oiQv  tL¥ATrAKt9  K\j^iv*  To  suy  therefore,  as  many 
writers  have  done,  that  the  analysis  of  a  geometrical  problem  consists  in  decomposing  or 
resolving  it  in  such  a  manner  as  may  lead  to  the  discovery  of  the  composition  or  syn- 
thesis,— is  at  once  to  speak  vaguely,  and  to  keep  out  of  viev  the  cardinal  principle  on 
which  the  utility  of  the  method  liinges.  There  is  indeed  one  species  of  decomposition 
exemplified  in  the  Greek  geometry  ; — that  which  has  for  its  object  to  distinguisii  all 
the  various  cases  of  a  general  problem ;  but  this  part  of  the  investigation  was  so  far 
from  being  included  by  the  ancients  in  their  idea  of  analysis,  that  they  bestowed  upon 
it  an  appropriate  name  of  its  own ; — the  three  requisites  to  a  complete  solution  being 
(according  to  Pappus)  xvctK^aut  x)  auv^uvcu,  ^  J^tofi/^taiou  hclta  TTt^^tr* 
*  M.  Lacroix.    See  the  Introduction  to  his  Elements  of  Geometry. 
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of  the  epithet  geometrical^  he  had  employed,  on  this  occasion^ 
logical  or  metaphysical  i  in  both  of  which  sciencesi  as  was 
formerly  observed,  the  analytical  and  synthetical  methods 
bear  a  much  closer  analogy  to  the  experimental  inductions  of 
chemistry  and  of  physics,  than  to  the  abstract  and  hypothetical 
investigations  of  the  geometer. 

The  abuses  of  language  which  have  been  now  under  our  re- 
view, will  appear  the  less  wonderful,  when  it  is  considered  that 
mathematicians  themselves  do  not  always  speak  of  analysis  and 
synthesis  with  their  characterislical  precision  of  expression ;  the 
former  word  iDcing  frequently  employed  to  denote  the  modem 
calculus^  and  the  latter,  the  pure  geometry  of  the  ancients.  This 
phraseology,  although  it  has  been  frequently  censured  by  foreiga 
writers,  whose  opinions  might  have  been  expected  to  have 
some  weight,  still  continues  to  prevail  very  generally  upon 
the  Continent.  The  learned  and  judicious  author  of  the  His- 
tory of  Mathematics  complained  of  it  more  than  fifty  years 
ago ;  remarking  the  impropriety  "  of  calling  by  the  name  of 
"  the  synthetic  methodj  that  which  employs  no  algebraical 
<*  calculus,  and  which  addresses  itself  to  the  mind  and  to  the 
'^  eyes,  by  means  of  diagrams,  and  of  reasonings  expressed  at 
^<  full  length  in  ordinary  language.  It  would  be  more  exact 
*^  (he  observes  farther)  to  call  it  the  method  of  the  ancients^ 
"  which,  (as  is  now  universally  known,)  virtually  supposes,  in 
^^  all  its  synthetical  demonstrations,  the  previous  use  of  ana- 
**  lysis.  As  to  the  algebraical  calculus,  it  is  only  an  abridged 
*•  manner  of  expressing  a  process  of  mathematical  reason- 
"  ing ; — which  process  may,  according  to  circumstances,  be 


i^T.  ?IiI.3  OP  T««  HU.^^AJ^  iVi)^P#  3.81 


*^  either  analytical  or  synthetical.  Of  the  latter,  an  elemea- 
^*  tary  example  occurs  in  the  algebraical  demonstrations  given 
**  by  some  editors  of  Euclid,  of  the  propositions  in  his  second 
«  Book  *." 

This  misapplication  of  the  words  analysis  and  synthesis,  is 
not,  indeed,  attended  with  any  serious  inconveniences,  similar 
to  the  errors  occasioned  by  the  loose  phraseology  of  Condillac. 
It  were  surely  better,  however,  that  mathematicians  shoilld 
cease  to  give  it  the  sanction  of  their  authority,  as  it  has  an 
obvious  tendency, — beside  the  injustice  which  it  involves  to  the 
inestimable  remains  of  Greek  geometry, — to  suggest  a  totally 
erroneous  theory,  with  respect  to  the  real  grounds  of  the  un- 
rivalled and  transcendent  powers  possessed  by  the  modern  cal-^ 
cuius  J  when  applied  to  the  more  complicated  researches  of  phy- 
isics  -f*. 


•  Histoke  des  Mathematiques,  par  Montucla,  Tome  Premier^  pp.  175, 176. 

f  In  the  ingenious  and  profound  work  of  M.  De  Gerando,  entitled,  Des  Signes  H 
de  FArt  de  Penser,  consideres  dans  leur  rapports  mutuelSf  there  is  a  very  valuable  chap- 
ter on  the  Analysis  and  Synthesis  of  metaphysicians  and  of  geometers.  (See  Vol.  IV.  p. 
172.)  The  view  of  the  subject  which  I  have  taken  in  the  foregoing  section,  has  but 
little  in  common  with  that  given  by  this  excellent  philosopher ;  but  in  one  or  two  in- 
stances, where  we  have  both  touched  upon  the  same  points,  (particularly  in  the  stric- 
tures upon  the  logic  of  Condillac)  there  is  a  general  coincidence  between  our  criti- 
cisms, which  adds  much  to  my  confidence  in  my  own  conclusions* 
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Section  IV. 

The  Consideration  of  the  Inductive  Logic  resumed. 

I. 
Additional  Hemarks  on  ike  distinction  between  Experience  and 
Analogy. — Of  the  grounds  afforded  by  the  latter  for  Scientific 
Inference  and  Coiijecltire. 


In  the  same  manner  in  xrliich  our  external  senses  are  struck 
with  that  resemblance  between  different  individuals  wliich  given 
rise  to  a  common  apprllation,  our  superior  faculties  of  observa- 
tion and  reasoning,  enable  us  to  trace  those  more  distant  and 
refined  similitudes  which  lead  us  to  comprehend  different  spe- 
cies under  one  common  genus,  HeFe»  tot^  the  principles  of 
our  nature-,  already  pointed  oat,:  .dispoM  oi  toiextead  our  con- 
clusions from  what  is  iinniliar  to  what  is  comparatively  un-  * 
known  ;  and  to  reason  I'roni  sj>ecie3  to  sj^Kcies,  as  from  indivi- 
dual to  individual.  In  both  iui>lauce:i,  the  logical  process  of 
thought  is  nearly,  if  notex;><   '<  the  same;  but  the  common 


nse  of  language  has  esUlbli- 

them ;  our  most  cijflj^^Hi 

have  been  able  to  i  ^^^HT' 

sions,  in  i 

logy. 

nominal 

appears] 


a  verbal  disliuction  between 
ing  accustomed  (as  fur  as  X 
J  evideuce    '  our-amclu- 
!  tl)        lier  to  ano' 
awcc  le  two  do- 
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in  degree ;  the  discriminative  peculiarities  of  individuals  invali- 
dating the  inference,  as  far  as  it  rests  on  experience  solely,  as 
much  as  the  charade vislical  circuuistances  which  draw  the  line 
between  different  species  and  different  genera  *. 

This  diiferoice  in  point  of  degree  (it  liiust  at  the  same  time 
be  remembered)  leads,  where  it  is  great,  to  importimt  conae- 


*  In  these  obierrations  on  the  import  of  Uie  word  analogy,  as  employed  in  philoso. 
phicttl  discussions,  it  gives  mc  great  pleasure  to  find,  that  I  have  struck  nearly  into  tliC 
same  train  of  thinking  with  M.  Prijvost.  I  allude  more  particularly  to  the  folloning 
passage  in  his  Ettau  de  PhUosophie. 

"  Le  mot  Analogue,  dans  I'origine,  u'exprime  que  la  rcssemblance.  Mais  I'usage 
"  I'applique  i  une  retseniblance tloigoce:  d'ou  vient que  ies  coDclusioiib  onologiqucs  sont 
"  souvent  hasardi-ea,  et  ont  bcsoin  d'etre  d6duitcs  avec  art.  Toutes  Ics  fois  done  que, 
"  dans  noB  raisonncmeus,  nous  portons  dcs  jugemens  seniblables  sur  des  objcts  qui  n'ont 
"  qu'unc  resscmblance  £loign&,  nous  raisonnons  unalogiquement.  La  resseniblance  pro< 
"  chaine  est  celle  qui  fonde  la  premiere  genoralisation,  cellc  qu'on  nomme  Vespece.  On 
"  nonune  (loignf-e  la  ressemblance  qui  fonde  Ies  generalisations  superieures,  c'est-a-dire, 
"  le  jmre  et  *es  divers  degr^    Mais  cette  definition  n'eai  pas  rigoureuscment  suivie. 

"  Qumqu'il  en  bdIi,  on  con;oit  des  cas,  entre  lesquels  la  rcMeniblance  est  si  parrail?, 
y  trouve  aucune  difference  sensible,  si  ce  n'eet  ctlle  du  tems  et  du  lieu.  Et 
■■  il  est  des  ca«  dans  les(|ueb  on  apperfoit  beaucoup  de  ressemblance,  mais  oil  Ton  de> 
"  couvre  autsi  quelques  differences  ind^pendantes  de  la  diversite  du  temps  et  du  lieu. 
"  Lorsque  nous  foroos  un  jugement  general,  fond£  sur  la  premiere  esp^ce  de  ressem- 
"  bloncc,  nous  dirons  que  nous  usons  de  la  mithode  tPinduction.  Lorsque  la  seconde 
"  espece  de  ressemblance  autoriBera  noa  raisonneiaens,  nous  dirons  que  cest  de  la  mi* 
"  tlmde  d'analtigie  que  nous  ftiaons  usage.  On  dit  ordinaircment  que  la  metbode  d'iii> 
"  duction  conclut  du  p&riiculier  au  g£n£ral,  et  que  la  methode  d'unalogie  conclut  du 
'  RCmblable  aii  i?nib!able.  Si  I'oa  analyse  cea  definitions,  on  verra  que  roub  n'avons 
"  ^t  autre  c         que  Icur  donner  de  la  piteisian."     (Essais  de  Philosophic,  Tome  11. 

a  inductios  and  analogy  in  the  four  following  articles  of  M. 
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quences.     In  proportion  as  the  resemblance  between  two  cases 
diminishes  in  the  palpable  marks  which  they  exhibit  to  our 
senses,  our  inferences  from  the  one  to  the  other  are  made  with 
less  and  less  confidence ;  and  therefore  it  is  perfectly  right, 
that  we  should  reason  with  more  caution  from  species  to  species^ 
than  from  individual  to  individual  of  the  same  kind.     In  what 
follows,  accordingly,  I  shall  avail  m3^self  of  the  received  dis* 
tinction  between  the  words  experience  and  analogy  ;  a  distinc* 
tion  which  I  have  hitherto  endeavoured  to  keep  out  of  view, 
till  I  should  have  an  opportunity  of  explaining  the  precise  no* 
tion  which  I  annex  to  it.     It  would,  in  truth,  be  a  distinction 
of  important  use  in  our  reasonings,  if  the  common  arrange- 
ments, instead  of  originating,  as  they  have  often  done,  in  igno- 
rance or  caprice,  had  been  really  the  result  of  an  accurate  ob- 
servation and  comparison  of  particulars.    With  all  the  im- 
perfections of  these  arrangements,  however,  a  judicious  inquirer 
will  pay  so  much  regard  to  prevailing  habits  of  thinking,  as  to* 
distinguish  very  scrupulously  what  common  language  refers 
to  experience  from  what  it  refers  to  analogy,  till  he  has  satisfied 
himself,  by  a  diligent  examinatifon,  that  the  distinction  has,  in 
the  instance  before  him,  no  foundation  in  truth.     On  the  other 
hand,  as  mankind  are  much  more  disposed  to  confound  things 
which  ought  to  be  distinguished,  tlian  to  distinguish  things 
which  are  exactly  or  nearly  similar,  he  will  be  doubly  cautious 
in  concluding,  that  all  the  knowledge  which  common  language 
ascribes  to  experience  is  equally  solid ;  or  that  all  the  conjec- 
tures which  it  places  to  the  account  of  analogy  are  equally  sus-^ 
piciaus.^ 


SECT,  IV.]  OF    THE    HUMAN    MIND.  385 

A  different  idea  of  the  nature  of  analogy  has  been  given  by 
some  writers  of  note ;  and  it  cannot  be  denied,  that,  in  certain 
instances,  it  seems  to  apply  still  better  than  that  proposed  above. 
The  two  accounts  however,  if  accurately  analyzed,  would  be 
found  to  approach  much  more  nearly,  than  they  appear  to  do 
at  first  sight ;  or  rather,  I  am  inclined  to  think,  that  the  one 
might  be  resolved  into  the  other,  without  much  straining  or 
over  refinement.  But  this  is  a  question  chiefly  of  speculative 
curiosity,  as  the  general  remarks  which  I  have  now  to  offer,  will 
be  found  to  hold  with  respect  to  analogy,  considered  as  a  ground 
of  philosophical  reasoning,  in  whatever  manner  the  word  is  de- 
fined ;  provided  only  it  be  understood  to  express  some  sort  of 
correspondence  or  affinity  between  two  subjects,  which  serves, 
as  a  principle  of  association  or  of  arrangement,  to  unite  them 
together  in  the  mind. 

According  to  Dr  Johnson,  (to  whose  definition  I  allude 
more  particularly  at  present)  analogy  properly  means  "  a  re- 
"  semblance  between  things  zsnth  regard  to  satne  circumstances 
"  or  effects ;  as  when  learning  is  said  to  adighten  the  mind ; — 
"  that  is,  to  be  to  the  mind  what  light  is  to  the  eye,  by  enabling 
"  it  to  discover  that  which  was  hidden  before/'  The  state* 
ment  is  expressed  with  a  precision  and  justness  not  always 
to  be  found  in  the  definitions  of  this  author ;  and  it  agrees 
very  nearly  with  the  notion  of  analogy  adopted  by  Dr  Fer- 
guson,— that  "  things  which  have  no  resemblance  to  each 
"  other  may  nevertheless  be  analogous ;  analogy  consisting 
"  in  a   resemblance   or   correspondence   of  relations  *."     As 

•  Principles  of  Moral  and  Political  Science.    Vol,  L  p.  107. 
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an  illustration  of  this,  Dr  Ferguson  mentions  the  analogy  be- 
tween the  fin  of  a  fish  and  the  wing  of  a  bird  ;  the  fin  bearing 
the  same  relation  to  the  water,  which  the  wing  does  to  the  ain 
This  definition  is  more  particularly  luminous,  when  applied  to 
the  analogies  which  are  the  foundation  of  the  rhetorical  figures  of 
metaphor  and  allusion ;  and  it  applies  also  very  happily  to  those 
which  the  fancy  delights  to  trace  between  the  material  and  the 
intellectual  worlds ;  and  which  (as  1  have  repeatedly  observed), 
are  so  apt  to  warp  the  judgment  in  speciflating  concerning  the 
phenomena  of  the  human  mind. 

The  pleasure  which  the  fancy  receives  from  the  contemplation 
of  such  correspondences,  real  or  supposed,  obviously  presup* 
poses  a  certain  disparity/  or  contrast  in  the  natures  of  the  two 
subjects  compared ;  and,  therefore,  analogy  forms  an  associating 
principle,  specifically  different  from  resemblance,  into  which 
Mr  Hume*s  theory  would  lead  us  to  resolve  it.  An  addition- 
al  proof  of  this  is  furnished  by  the  following  consideration, 
That  a  resemblance  of  objects  or  events  is  perceived  by 
sense^  and  accordingly  has  some  effect  even  on  the  lower  ani- 
mals ;  a  correspondence  (or,  as  it  is  frequently  called,  a  rtsem^ 
blance)  gf  relations^  is  not  the  object  of  sense,  but  of  intellect^ 
and  consequently,  the  perception  of  it  implies  the  exercise  of 
reason. 

Notwithstanding,  however,  the  radical  distinction  between 
the  notions  expressed  by  the  words  resemblance  and  analogy, 
they  may  oflen  approach  very  nearly  to  each  other  in  their 
meaning ;  and  cases  may  even  be  conceived  in  which  they  ex- 
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acUy  agree.  In  proof  of  this,  it  is  sufficient  to  remark,  that  in 
objects,  the  parts  of  which  respectively  exhibit  that  correspond 
dence  which  id  usually  distinguished  by  the  epithet  analogaus, 
this  correspondence  always  deviates,  less  or  more,  from  an  ex* 
act  conformity  or  identity;  insomuch,  that  it  sometimes  re- 
quires a  good  deal  of  consideration  to  trace  in  detail  the  paral- 
lel circumstances,  under  the  disguises  which  they  borrow  from 
their  diversified  combinations.  An  obvious  instance  of  this 
occurs  when  we  attempt  to  compare  the  bones  and  joints  in 
the  leg  and  foot  of  a  man  with  those  in  the  leg  and  foot  of  a 
horse.  Were  the  correspondence  in  all  the  relations  perfectly 
exact,  the  resemblance  between  the  two  objects  would  be  mani* 
fest  even  to  sense ;  in  the  very  same  mauBer  that,  in  geometry, 
the  similitude  of  two  triangles  is  a  necessary  ooosequence  of  a 
precise  correspondence  in  the  relations  of  their  homologous 
sides  *. 

This  last  observation  may  serve,  in  some  measure,  to  justify 
an  assertion  which  was  already  hazarded, — ^Tbat  the  two  de-^ 
finilions  of  analogy  formerly  mentioned,  are  very  nearly  al- 
lied to  each  other ; — inasmuch  as  it  shows,  by  a  more  care- 
ful analysis  than  has  commonly  been  applied  to  this  subject, 
that  the  sensible  dissimilitude  between  things  of  different  species 
arises  chiefly  from  the  want  of  a  palpable  conformity  in  the  re* 
lations  of  their  constituent  parts.  Conceive  that  more  remote 
cprrespondence  which  reason  or  fancy  traces  between  the  parts 
of  the  one  and  the  parts  of  the  other,  gradually  to  approach. 


See  Note  (Q.) 
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nearer  and  nearer,  to  the  same  standard ;  and  it  is  evident, 
that,  in  the  course  of  the  approximation,  you  will  arrive  al  ihat 
degree  of  manifest  resemblance,  which  will  bring  them  under 
the  same  generic  name  ;  till  at  last,  by  continuing  this  process 
of  the  imagination,  the  one  will  become  a  correct  picture  or 
image  of  the  other,  not  only  in  its  great  outlines,  but  in  its 
minutest  details. 

From  this  view  of  the  subject,  too,  as  well  as  from  the  form- 
er, it  appears,  how  vague  and  ill-defined  the  metaphysical 
limits  are  which  separate  the  evidence  of  analogy  from  that  of 
experience ;  and  how  much  room  is  left  for  the  operation  of 
good  sense,  and  of  habits  of  scientific  research,  in  appreciating 
the  justness  of  that  authority  which,  in  particular  instances,  the 
popular  forms  c^  speech  may  assign  to  either. 

The  illustrations  which  I  have  to  offer  of  this  last  remark,  in 
so  far  as  it  relates  to  experience^  may,  I  think,  be  introduced 
more  usefully  afterwards ;  but  the  vague  conceptions  which  are 
generally  annexed  to  the  word  analogy^  together  with  the  pre- 
vailing prejudices  against  it,  as  a  ground  of  philosophical  rea- 
soning, render  it  proper  for  me,  before  proceeding  any  farther, 
to  attempt  the  conection  of  some  popular  mistakes  connected 
with  the  use  of  this  obnoxious  tenn. 

It  is  not  necessary,  for  the  purposes  which  I  have  at  present 
in  view,  to  investigate  very  curiously  the  principles  which,  in 
the  first  instance,  dispose  the  mind  to  indulge  in  analogical 
conjectures  from  the  known  to  the  unknown.    It  is  sufficient 
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to  observe,  that  this  disposition,  so  far  from  being  check- 
ed,  receives  additional  encouragement  from  habits  of  philo- 
sophical study ; — the  natural  tendency  of  these  habits  being 
only  to  guide  it  into  the  right  path,  and  to  teach  it  to  proceed 
cautiously,  according  to  certain  general  rules,  warranted  by* 
experience. 

The  encouragement  which  philosophical  pursuits  give  to  this 
natural  dis[>osition,  arises  chiefly  from  the  innumerable  proofs 
they  afford  of  that  systematical  unity  and  harmony  of  design 
which  are  everywhere  conspicuous  in  the  universe.  On  this 
unity  of  design  is  founded  the  most  solid  argument  which 
the  light  of  reason  supplies  for  the  unity  of  God ;  but  the  know* 
ledge  of  the  general  fact  on  which  that  argument  proceeds  is 
not  confined  to  the  student  of  theology.  It  forces  itself  ir- 
resistibly on  the  thoughts  of  all  who  are  familiarly  conversant 
with  the  phenomena,  either  of  the  material  or  of  the  moral 
world ;  and  is  recognized  as  a  principle  of  reasoning,  even  by 
those  who  pay  little  or  no  attention  to  its  most  sublime  and 
important  application. 

It  is  well  known  to  all  who  have  the  slightest  acquaintance 
with  the  history  of  medicine,  that  the  anatomical  knowledge  of 
the  ancients  was  derived  almost  entirely  from  analogical  con- 
jectures, founded  on  the  dissection  of  the  lower  animals  *  ;  and 


*  ^*  If  we  read  the  works  of  Hippocrates  with  impartiality,  and  apply  his  accounts  of 
'^  the  parts  to  what  we  novo  know  of  the  human  body,  we  must  allow  his  descriptions 
^*  to  be  imperfect,  incorrect,  sometimes  extravagant,  and  often  unintelligible,  that  of 
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thati  in  consequence  of  thisy  many  misrepresentations  of  facts^ 
and  many  erroneous  theories  (blended,  iiowever,  with  various 
important  truths),  were  transmitted  to  tlie  physiologists  of  mo- 
dern Europe.  What  is  the  legitimate  inference  to  be  deduced 
from  these  premises  ?  Not,  surely,  that  analogy  is  an  organ  of 
710  use  in  the  study  of  nature ;  but  that,  altiiough  it  may  fur* 
nish  a  rational  ground  of  conjecture  and  inquiry,  it  ought  not 
to  be  received  as  direct  evidence,  where  the  fact  itself  lies  open 
to  examination;  and  that  the  conclusions  to  which  it  leads 
ought,  in  every  case,  to  be  distrusted,  in  proportion  as  the  sub* 
jects  compared  depart  from  an  exact  coincidence  in  all  their 
circumstances. 


^  tiie  bones  only  excepted.  He  seems  to  have  studied  Aese  with  nore  sooceis 
**  than  the  other  parts^  and  telis  us,  tiiat  he  had  an  oj^portiinity  of  sedng  a  huaaii 
**  skeleton*"    •••••» 

**  Erasistratus  and  Herophilus,  two  distinguished  anatomists  at  Alexandria,  were 
^*  probably  the  first  who  were  authoriseil  to  dissect  human  bodies.  Their  voluminous 
'*  works  are  all  kMt;  but  they  ave  quoted  by  Galen,  almost  ID  every  paga.**    .    •    • 

''  What  Galen  principally  wanted  was  oppcnrtunities  of  dissecting  human  bodies :  for 
his  subject  was  most  commonly  some  quadruped,  whose  structure  was  supposed  to  ^ome 

nearest  to  the  human." 

About  the  year  1540,  the  great  Vesalius  appeared.     He  was  equally  laborious  in 

rwUng  die  ancients,  and  iadisaecting  bodies ;  and  in  making  the  comparison,  he 

could  not  but  see^  that  many  of  Galen's  descriptions  were  erroneous^ — The  spirit  of 
**  opposition  and  emulation  was  presently  roused,  and  many  of  his  contemporaries  en- 
'^  deavoured  to  defend  Galen,  at  the  expence  of  Vesalius.  In  their  disputes  they  made 
**  dieir  appeals  to  the  human  body ;  and  thus  in  a  few  years  our  art  was  greatly  improved. 
^'  And  Vesalius  being  detected  in  the  very  fault  which  he  condemns  in  Galen,  to  wit, 
**  describing  from  the  dissections  of  brutes,  and  not  of  the  human  body,  it  exposed  so 
<'  fldly  that  blunder  of  the  older  anatomists,  that,  in  succeeding  times,  there  has  been 
<'  little  reason  for  sudi  complaint." 

Introductory  Lectures^  delivered  by  Dr  William  Hunter  to  his  last  course  of  anato- 
my, (London,  1784.)     pp.  13,  19,  25,  40. 
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As  our  knowledge  of  nature  enlarges,  we  gradually  learn  to 
combine  the  presumptions  arising  from  analogy,  with  other 
general  principles  by  which  they  are  limited  and  corrected. 
In  comparing,  for  example,  the  anatomy  of  different  tribes  of 
animals,  we  invariably  find,  that  the  differences  in  their  struc- 
ture have  a  reference  to  their  way  of  life,  and  to  the  habits  for 
which  they  are  destined  ;  so  that,  from  knowing  the  latter,  we 
might  be  able,  on  some  occasions,  to  frame  conjectures  a 
priori  concerning  the  former  It  is  thus,  that  the  form  of  the 
teeth,  together  with  the  length  and  capacity  of  the  intes- 
tines, vary  in  different  species,  according  to  the  quality  of 
the  food  on  which  the  animal  is  to  subsist.  Similar  remarks 
have  been  made  on  the  different  situation  and  disposition  of 
the  mamma  J  according  as  the  animal  is  uni  parous,  or  produces 
many  at  a  birth ;— on  the  structure  and  direction  of  the  exter- 
nal  ear,  according  as  the  animal  is  rapacious,  or  depends  for 
security  on  his  speed  ;— on  the  mechanism  of  the  pupil  of  the 
eye,  according  as  the  animal  has  to  search  for  his  food  by  day 
or  by  night, — and  on  various  other  organs  in  the  bodily  econo* 
my,  when  compared  with  the  functions  which  they  are  intend- 
ed to  perform.  If,  without  attending  to  circumstances  of  this 
sort,  a  person  should  reason  confidently  from  the  anatomy  of 
one  species  to  that  of  another,  it  cannot  be  justly  said,  that 
analogy  is  a  deceitful  guide,  but  that  he  does  not  know  how  to 
apply  analogy  to  its  proper  purpose.  In  truth,  the  very  con- 
sideration which  gives  to  the  argument  from  analogy  its  chief 
force,  points  here  manifestly  to  the  necessity  of  some  modifica- 
tion  of  the  original  conclusion,  suited  to  the  diversity  of  the 
case  to  which  it  is  to  be  applied. 
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It  is  remarked  by  Cuvier,  that  ^^  a  canine  tooth,  adapted  to 
*'  tear  desh,  was  never  found  combined^  in  the  same  animal, 
witii  a  hoof,  fit  for  supporting  the  weight  of  the  body,  but 
totally  useless  as  a  weapon  to  a  beast  of  prey/* — "  Hence, 
"  (lie  observes)  the  rule  that  every  hoofed  animal  is  herbivo- 
"  rous ; — and  hence  (as  corollaries  fro.n  this  general  principle) 
^^  the  maxims,  that  a  hoofed  foot  indicates  grinding  teelh  with 
*'  flat  surfaces,  a  long  alimentary  canal,  a  large  stomach,  and 
^^  often  more  stomachs  than  one,  with  many  other  similar  con« 
"  sequences. 

"  The  laws  which  regulate  the  relations  between  different 
"  systems  of  organs,  (continues  this  very  ingenious  and  sound 
^'  philosopher),  have  the  same  induence  on  the  different  parts 
^^  of  the  same  system,  and  connect  together  its  different  modi* 
*^  fications,  by  the  same  necessary  principles.  In  the  alimen* 
**  tary  system,  especially,  where  the  parts  are  large  and  nu- 
^^  nierous,  these  rules  have  their  most  striking  applications. 
^^  The  form  of  the  teeth,  the  length,  the  convolutions,  the  dila^ 
^*  tations  of  the  aUmentary  canal,  the  number  and  abundance 
^^  of  the  gastric  hquors,  ai*e  in  the  most  exact  adaptation  to 
^^  one  another,  and  have  similar  fixed  relations  to  the  chemical 
^'  composition,  to  the  solid  aggregation,  and  to  the  solubility 
^^  of  the  aliment ;  insomuch  that,  from  seeing  one  of  the  parts 
"  by  itself,  an  experienced  observer  could  form  conclusions  to- 
'*  lerably  accurate,  with  respect  to  the  conformation  of  the 
'^  other  parts  of  the  same  system,  and  might  even  hazard  more 
'^  than  random  conjectures  with  respect  to  the  organs  of  other 
"  functions. 


SBCT.  lY.]  OF  THE   HUMAN   MIND.  39S 

^^  The  same  harmony  subsists  among  the  different  parts  of 
^^  the  s jstem  of  organs  of  motion.  As  all  the  parts  of  this  sys* 
<<  tem  act  mutually,  and  are  acted  upon,  especially  when  the 
*^  whole  body  of  the  animal  is  in  motion,  the  forms  of  all  the 
"  different  parts  are  strictly  related.  There  is  hardly  a  bone 
^^  that  can  vary  in  its  surfaces,  in  its  curvatures,  in  its  protu- 
^^  berances,  without  corresponding  variations  in  other  bones ; 
*^  and  in  this  way,  a  skilful  naturalist,  from  the  appearance  of 
^*  a  single  bone,  will  be  often  able  to  conclude,  to  a  certain  ex- 
"  tent,  with  respect  to  the  form  of  the  whole  skeleton  to  which 
"  it  belonged. 

"  These  laws  of  co-existence  (Cuvier  adds)  which  have  just 
^*  been  indicated,  are  deduced  by  reasoning  from  our  know* 
^<  ledge  of  the  reciprocal  influence  of  the  functions,,  and  of  the 
'^  uses  of  the  different  organs  of  the  body.  Having  confinnfid 
*^  them  by  observation^  we  are  enabled^,  in  other  circumstancei;, 
^^  to  follow  a  contrary  route ;  and,  when  we  discover  ccMistant 
^<  relations  of  form  between  particular  organs,^  we  may  safely 
"  conclude,  that  they  exercise  some  action  upon  one  another; 
"  and  we  may  thus  be  frequently  led  to  form  just  conjectures 
"  with  respect  to  their  uses. — It  is,  indeed,  chiefly  from  the  at^ 
'^  tentive  study  of  these  relations,  and  from  the  discovery  of  rela- 
*^  tions  which  have  hitherto  escaped  our  notice,  that  physiology 
'^  has  reason  to  hope  for  the  extension  of  her  limits  ;  and  ac* 
'^  cordingly,  the  comparative  anatomy  of  animals  is  to  her  one 
"  of  the  most  fruitful  sources  of  valuable  discovery  *.'* 


onr  (CAnatomie  conypatte 
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Tlie  general  result  of  these  excellent  observations  is,  that  the 
improvement  of  physiology  is  to  be  expected  chiefly  from 
light's  furnished  by  analogy ;  but  that,  in  order  to  follow  this 
guide  with  safety,  a  cautious  and  refined  logic  is  still  more  ne* 
cessary  than  in  conducting  those  reasonings  which  rest  on  the 
direct  evidence  of  experience.  When  the  ancient  anatomists, 
without  any  examination  of  the  facts  within  their  reach,  or  any 
consideration  of  the  peculiar  functions  likely  to  be  connected 
with  man's  erect  form  and  rational  faculties,  drew  inferences 
concerning  his  internal  frame,  merely  from  the  structure  of  the 
quadrupeds  ;  the  errors  into  which  they  fell, — so  far  from  afford- 
ing  any  solid  argument  against  the  use  of  analogy  when  judi* 
ciously  employed, — have  only  pointed  out  to  their  successors, 
the  necessity  of  a  more  discriminating  and  enlightened  appli* 
cation  of  it  in  future ;  and  have  ultimately  led  to  the  discover/ 
of  those  comprehensive  Laws  of  the  Animal  Economy,  which, 
by  reconciling  apparent  anomahes  with  the  consistency  and 
hannony  of  one  grand  design^  open,  at  every  successive  step  of 
our  progress,  more  enlarged  and  pleasing  views  of  the  benefi* 
cent  wisdom  of  Nature. 

This  speculation  might  be  carried  farther,  by  extending  it  to 
the  various  analogies  which  exist  between  the  Animal  and  the 
Vegetable  kingdoms,  contrasted  with  those  characteristical 
peculiarities  by  which  they  are  respectively  adapted  to  the 
purposes  for  which  they  are  destined.    It  is,  however,  of  more 


above  translation  is  taken  from  a  very  interesting  tract,  entitled.  An  Introduction  to 
the  Study  of  the  Animal  Economy.     (£dinburgh|  1801.) 
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consequence,  on  the  present  occasion,  to  turn  our  attention  to 
the  analogies  observable  among. many  of  the  physical  processes 
by  which  different  effects  are  accomplished,  or  different  pheno- 
mena produced,  in  the  system  of  inanimate  and  unorganized 
matter.  Of  the  existence  of  such  analogies  a  satisfactory  proof 
may  be  derived,  from  the  acknowledged  tendency  of  philoso- 
phical habits  and  scientific  pursuits,  to  familiarize  the  mind  with 
the  order  of  nature,  and  to  improve  its  penetration  in  anti- 
cipating future  discoveries.  A  man  conversant  with  phy- 
sics and  chemistry  is  much  more  likely  than  a  stranger  to  these 
studies  to  form  probable  conjectures  concerning  those  laws  of 
nature  which  still  remain  to  be  examined.  There  is  a  certain 
character  or  style  (if  I  may  use  the  expression)  in  the  operations 
of  Divine  Wisdom  ; — something  which  everywhere  announces, 
amidst  an  infinite  variety  of  detail,  an  inimitable  unity  and 
harmony  of  design ;  and  in  the  perception  of  which  philosch 
phical  sagacity  and  genius  seem  chiefly  to  consist.  It  is  this 
which  bestows  a  value  so  inestimable  on  the  Queries  of 
Newton  ^. 


*  How  very  deeply'  Newton's  mind  was  impressed  with  those  ideas  of  analogy  which 
I  have  here  ventured  to  ascribe  to  him,  appears  from  his  own  words.  <<  Have  not  the 
^'  small  particles  of  bodies  certain  powers,  virtues,  or  forces,  by  which  they  act  at  a 
<<  distance,  not  only  upon  the  rays  of  light  for  reflecting,  refracting,  and  inflecting  them, 
''  but  also  upon  one  another,  for  producing  a  great  part  of  the  phenomena  of  nature  i 
<^  For  it  is  well  known  tliat  bodies  act  one  upon  another,  by  the  attractions  of  gravity, 
*^  magnetism  and  electricity ;  and  these  instances  shew  the  tenor  and  course  of  nature,  and 
*'  make  it  not  improbable  but  that  there  may  be  more  attractive  powers  than  these.  For  * 
"  nature  is  very  consonant  and  conformable  to  herself.'*  See  the  SIst  Query,  at  the  end 
of  his  Optics, 

In  a  subsequent  part  of  this  Queryi  he  recurs  to  the  same  principle,    ^^  And  thun 
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This  view  of  the  numberless  analogies  displayed  in  that 
part  of  the  universe  which  falls  under  our  immediate  notioe» 
becomes  more  particularly  impressive,  when  it  is  consideredf 
that  the  same  unity  of  design  may  be  distinctly  traced,  as 
far  as  the  physical  researches  of  astronomers  have  extended. 
In  the  knowledge  of  this  fact,  we  possess  important  moral 
lights,  for  which  we  are  entirely  indebted  to  the  Newtonian 
scliool ;  the  universal  creed  of  antiquity  having  assumed  as  a 
principle,  that  the  celestial  phenomena  are,  in  their  nature  and 
laws,  essentially  different  from  the  terrestrial.  The  Persian 
Magi,  indeed,  are  said  to  have  laid  down,  as  one  of  their 
maxims, — cvfjLTra&Si  iirai  ra  oLfm  rois  xarm  ;*-^but  that  no  maxim 
could  stand  in  more  direct  opposition  to  the  tenets  of  the  Gre- 
cian philosophers,  appears  sufficiently  from  the  general  strain 
of  their  physical  and  astronomical  theories.  The  modem  dis- 
coveries have  shown,  with  demonstrative  evidence,  how  widely, 
in  this  fundamental  assumption,  these  pliilosophers  erred  from 
the  truth ;  and,  indeed,  it  was  a  conjecture  a  ptiori^  originating 
in  some  degree  of  scepticism  with  respect  to  it,  that  led  the  way 
to  the  doctrine  of  gravitation.  £very  subsequent  step  wiiich 
has  been  gained  in  astronomical  science  has  tended  more  and 
more  to  illustrate  the  sagacity  of  those  views  by  which  Newton 
was  guided  to  tiiis  fortunate  anticipation  of  the  truth;  as  well 


**  Nature  will  be  very  conformable  to  herself  and  very  simples  performing  all  the  greal 
*'  motioDfi  of  the  heavenly  bodies  by  the  attraction  of  gravity,  which  intt^rcedes  those 
'*  bodies ;  and  almost  all  the  small  ones  of  tlieir  particles,  by  some  other  attractiye  wni 
^  repelling  powersi  which  intercede  the  particles.** 
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as  to  confirbi^  upon  a  scale  which  continuallj  grows  in  its  mag- 
nitude^  the  justness  of  that  magnificent  conception  of  uniform 
design^  which  embolctened  him  to  connect  the  physics  of  the 
Earth  with  the  hitherto  unexplored  mysteries  of  the  Heavens. 

Instructive  and  interesting,  however,  as  •  these  physical  spe- 
culations may  be,  it  is  still  more  pleasing  to  trace  the  uniformi- 
ty of  design  which  is  displayed  in  the  economy  of  sensitive  be* 
ings ;  to  compare  the  arts  of  human  life  with  the  instincts  of 
the  brutes,  and  the  instincts  of  the  different  tribes  of  Inrutes 
witii  each  other ;  and  to  remark,  amidst  the  astonishing  variety 
of  means  which  are  employed  to  accomplish  the  same  end8,.a 
certain  analogy  characterize  them  all  ;^-or  to  observe^  in  itbe 
minds  of  different  individuals  of  our  own  species,  the  workings 
of  the  same  affections  and  passions,  manifesting,  amoag  men  of 
every  age  and  of  every  country,  the  kindred  features  of  huma^ 
nity.  It  is  this  which  gives  the  great  charm  to  what  we  call 
Nature  in  epic  and  dramatic  composition, — ^when*  the  poet 
speaks  a  language  "  to  which  every  heart  is  an  echo,''  and 
which,  amidst  the  manifold  effects  of  education  and  fashion,  in 
modifying  and  disguising  the  principles  of  our  constitukion»  re- 
minds all  the  various  classes  of  readers  or  of  spectators,  of  tlie 
existence  of  those  moral  ties  which  unite  them  to  each  othec» 
and  to  their  common  parent*. 

Nor  is  it  only  in  the  matjerial  and  moral  worlds,  when  con* 
sidered  as  separate  and  independent  systems,  that  this  unity  of 


OttUinev  of  Moral  Fhilofophy,  pp.  ISd.  199.  Sd  EiiU 
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design  is  perceptible.  They  mutually  bear  to  each  other  niim* 
berless  relat ions j  "which  are  more  particularly  remarkable,  when 
wc  consider  both,  in  their  combined  tendencies  Mith  respect 
to  human  happiness  and  improvement.  Hiere  is  also,  a 
more  general  analogy,  which  these  two  grand  departments  of 
nature  exhibit,  in  the  lazes  by  which  their  phenomena  are  re- 
gulated, and  a  consequent  analogy  between  the  methods  of 
investigation  [peculiarly  applicable  to  each.  I  have  already 
repeatedly  taken  notice  of  the  erroneous  conclusions  to  which 
we  are  liable,  when  we  reason  directly  from  the  one  to  tho 
other ;  or  substitute  the  fanciful  analogies  between  them,  which 
language  occasionally  suggests,  as  a  philosophical  explana* 
tion  of  the  phenomena  of  either.  But  it  does  not  follow  from 
this,  that  there  is  no  analogy  between  the  rules  of  inquiry,  ac« 
cording  to  which  they  are  to  be  studied.  On  the  contrary,  it 
is  from  the  principles  of  inductive  philosophising,  which  are  ap« 
plicable  to  both  in  common,  that  we  infer  the  necessity  of  rest* 
ing  our  conclusions  in  each,  upon  its  own  appropriate  pheno* 
mena. 

I  shall  only  add,  to  what  has  been  now  stated  on  the  head 
of  analogy,  that  the  numberless  references  and  dependencies 
between  the  material  and  the  moral  worlds,  exhibited  within 
the  narrow  sphere  of  our  observation  on  this  globe,  encourage 
and  even  authorize  us  to  conclude,  that  they  both  form  parts 
of  one  and  the  same  plan  ;—a  conclusion  congenial  to  the  best 
and  noblest  principles  of  our  nature,  and  wliich  all  the  disco* 
veries  of  genuine  science  unite  in .  confirming.  Nothing,  in« 
deed,  could  be  more  inconsistent  with  that  irresislible  disposi* 

10 
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tion  which  prompts  every  philosophical  inquirer  to  argue  from 
the  known  to  tlie  unknown^  tlian  to  suppose  that,  while  all  the 
different  bodies  which  compose  the  ^naterial  universe  are  mani- 
festly related  to  each  other,  as  parts  of  a  connected  wholcj  the 
moral  events  which  happen  on  our  planet  are  quite  insulated  ; 
and  that  the  rational  beings  who  inhabit  it,  and  for  whom 
we  may  reasonably  presume  it  was  brought  into  existence, 
have  no  relation  whatever  to  other  intelligent  and  moral  na- 
tures. The  presumption  unquestionably  is,  that  there  is  one 
great  moral  system,  corresponding  to  the  material  system ;  and 
that  the  connections  which  we  at  present  trace  so  distinct* 
ly  among  the  sensible  objects  composing  the  one,  are  ex- 
hibited as  so  many  intimations  of  some  vast  scheme,  com- 
prehending all  the  intelligent  beings  who  compose  the  other. 
In  this  argument,  as  well  as  in  numberless  others,  which  ana- 
logy  suggests  in  favour  of  our  future  prospects,  the  evidence 
is  precisely  of  the  same  sort  with  that  which  first  encouraged 
Newton  to  extend  his  physical  speculations  beyond  the  limits 
of  the  Earth.  The  sole  difference  is,  that  he  had  an  opportuni- 
ty of  verifying  the  results  of  his  conjectures  by  an  appeal  to 
sensible  facts :  but  this  accidental  circumstance  (although  it 
certainly  affords  peculiar  satisfaction  and  conviction  to  the 
astronomer's  mind)  does  not  affect  the  grounds  on  which  the 
conjecture  was  onginally  formed,  and  only  furnishes  an  experi- 
mental proof  of  the  justness  of  the  principles  on  which  it  pro- 
ceeded. Were  it  not,  however,  for  the  palpable  confirmation 
thus  obtained  of  the  Theory  of  Gravity,  it  would  be  difiScult  to 
vindicate  against  the  charge  of  presumption,  the  mathematical 
accuracy  with  which  llie  Newtonians  pretend  to  compute  the 
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molioHS,  distances^  and  magoitudes  of  worlds,  appaientlj  so 
far  removed  beyond  the  examinatioQ  of  our  faculties  *. 

The  foregoing  observations  have  a  close  connection  with 
some  reasonings  hereafter  to  be  offered  in  defence  of  the 
doctrine  of  Jinal  causes.  They  also  throw  additional  light 
on  what  was  remarked  in  a  former  chapter  concerning  the 
unity  of  truth; — a  most  important  fact  in  the  theory  of  the 


*  <<  I  know  no  author  (sajB  Dr  Reid)  idio  has  made  a  more  just  and  a  more  ba^pj 
^*  nae  of  analogical  reasoning,  than  Biahop  Bntler,  in  his  Analogy  of  Religion,  Nfltnral 
<^  and  Revealed,  to  the  Constitution  and  Course  of  Nature.  In  that  excellent  work,  tht 
''  author  does  not  ground  any  of  the  truths  of  religion  upon  Analogy,  as  their  proper 
^<  evidence.  He  only  makes  use  of  Analogy  to  answer  objections  against  them.  When 
^*  objectiona  are  made  against  the  truths  of  religion,  whieh  may  be  made  with  equal 
^'  strength  against  what  we  knew  to  be  true  in  the  course  of  nature^  auch  efaijectioDa  can 
'*  have  no  weight."  (Essays  on  the  Intell.  Powers,  p.  54.) 

To  the  same  purpose  it  is  observed  by  Dr  Campbell,  that  ^^  analogical  evidence  is 
*^  generally  more  successfld  in  silencing  objections  than  in  evincing  truth.  Though  it 
<<  rarely  refotea,  it  frequently  repda  refotation ;  like  dtose.we^Mms  which,  though  thqr 
<<  eannot  kill  the  enemy,  will  ward  his  blows.'*    (Phil. of  Rhet  Vol.  I.  p.  146.) 

This  estimate  of  the  force  of  analogical  reasoning,  considered  as  a  weapon  of  con- 
troversy, is  discriminating  and  judicious*  The  occasion  on  which  the  logician  wields  it 
to  the  best  advantage  is,  undoubtedly,  in  rq>eUing  the  objections  of  an  adversary.  But 
after  the  foregoing  observations*  I  may  be  permitted  to  express  my  doubts,  whether 
both  of  these  ingenious  writers  have  not  somewhat  underrated  the  importance  of  analogy 
as  a  medium  of  proof,  and  as  a  source  of  new  information. — I  acknowledge,  at  the  same 
time,  that  between  the  positive  and  the  negative  applications  of  this  species  of  evidence, 
there  is  an  essential  difierence.  When  employed  to  refute  an  objection,  it  may  often 
furnish  an  argument  iixesistibly  and  unanswerably  ooavincing:  when  employed  as  a 
medium  of  proof,  it  can  never  authorise  more  than  a  probable  conjecture,  inviting 
and  encouraging  farther  examination.  In  some  instances,  however,  the  probability  re- 
sulting from  a  concurrence  of  difierent  analogies  may  rise  so  high,  as  to  produce  an 

effect  on  the  belief  scarcely  distinguishable  from  moral  certamty. 
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human  mind,  and  a  fact  which  must  strike  every  candid  in- 
quirer  with  increasing  evidence^  in  proportion  to  the  progress 
which  he  makes  in  the  interpretation  of  Nature.  Hence 
the  effect  of  philosophical  habits  in  animating  the  curiosity, 
and  in  guiding  the  inventive  powers;  and  hence  the  grow- 
ing confidence  which  they  inspire  in  the  ever  consistent  and 
harmonious  conclusions  of  inductive  science.  It  is  chiefly 
(as  Bacon  has  observed)  from  partial  and  desultory  re- 
searches that  scepticism  arises;  not  only  as  such  researches 
suggest  doubts  which  a  more  enlarged  acquaintance  with  the 
universe  would  dispel,  but  as  they  withdraw  the  attention  from 
those  comprehensive  views  which  combine  into  a  symmetrical 
fabric — all  whose  parts  mutually  lend  to  each  other  support 
and  stability — ^the  most  remote,  and  seemingly  the  most  uncon* 
nected  discoveries.  ^^  Etenim  symmetria  sciential  singulis  scilicet 
**  partibus  se  invicem  sustinentibus^  est,  et  esse  debet,  vera  atque 
**  expedita  ratio  refellendi  objectiones  minorum  gentium :  Con« 
^*  tra,  si  singula  axiomata,  tanquam  baculos  fascis  seorsim  ex- 
'<  trahas,  facile  erit  ea  infirmare,  et  pro  libito,  aut  flectere,  aut 
frangere.  Num  non  in  aula  spatiosa  consultius  foret,  unum 
accendere  cereum,  aut  lychnuchum  suspendere,  variis  lumi« 
*^  nibus  instructum,  quo  omnia  simul  perlustrentur,  quam  in 
'*  singulos  angulos  quaquaversus  exiguam  circuniterre  lucer- 
"nam?*"* 


*  De  Augment.  Sclent.  Lib.  i. 
3  E 


402  BLEMEKT8   OF   TH£    PHILOSOPHY  [CHAP*  IT. 

IL 

Use  and  Abuse  of  Hypotheses  in  Philosophical  Inqtdries. — Dfffe^ 
rence  between  Gratuitous  Hypotheses^  and  those  which  are  sup^ 
ported  by  presumptions  suggested  by  Analogy. — Indirect  Em^ 
dence  which  a  Hypothesis  may  derive  from  its  agreement  with 
the  Phenomena. — Cautions  against  extending  some  of  these  com^ 
elusions  to  the  Philosophy  of  the  Human  Mind. 

As  some  of  the  reasonings  in  the  former  part  of  this  Section 
may,  at  first  sight,  appear  more  favourable  to  the  use  of  Hypo- 
theses than  is  consistent  with  the  severe  rules  of  the  Inductive 
Logic,  it  may  not  be  superfluous  to  guard  against  any  such  mis- 
apprehensions of  my  meaning,  by  subjoining  a  few  misceUane* 
ous  reinarks  and  illustrations. 

The  indiscriminate  £eal  against  hypotheses,  so  generally 
avowed  at  present  by  the  professed  followers  of  Bacon,  has 
been  much  encouraged  by  the  strong  and  decided  terms  in 
which,  on  various  occasions,  they  are  reprobated  by  Newton  *. 
But  the  language  of  this  great  man,  when  he  hap|>ens  to  touch 
upon  logical  questions^  must  not  always  be  too  literally  inter- 
preted. It  must  be  qualified  and  limited,  so  as  to  accord  with 
the  exemplifications  which  he  himself  has  given  of  his  general 


*  '^  Hjrpothesesnon  fingo.  Quicquid  enim  ex  phenomenis  non  deducitur  hypotheiif 
^  tocanda  est,  et  hypotheses,  seu  metaphysicae,  seu  physicae,  seu  qualitatum  occultanim, 
**  seu  mechanics,  in  philosophia  experimentali  locum  non  habent.**  See  the  general 
Seholium  at  the  end  of  the  Prindpia. 
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rules.  Of  the  truth  of  this  remark,  the  passages  now  alluded 
to  afford  a  satisfactory  proof;  for,  while  they  are  expressed  iu 
the  most  unconditional  and  absolute  terms,  so  many  excep* 
tions  to  them  occur  in  his  own  writings,  as  to  authorize  the  con« 
elusion,  that  he  expected  his  readers  would  of  themselves  be 
able  to  supply  the  obvious  and  necessary  comments.  It  is 
probable  that,  in  these  passages,  he  had  more  particularly  in  his 
eye  the  Vortices  of  Des  Cartes. 

"  The  votaries  of  hypotheses  (says  Dr  Reid)  have  oftea 
^^  been  challenged  to  shew  one  useful  discovery  in  the  works  of 
"  nature  that  was  ever  made  in  that  way  *.*'  In  reply  to  this 
challenge,  it  is  sufficient,  on  the  present  occasion,  to  mention 
the  theory  of  Gravitation,  and  the  Copernican  system  -f*.  Of  the 
former,  we  have  the  testimony  of  Dr  Pemberton,  that  it  took  its 
first  rise  from  a  conjecture  or  hypothesis  suggested  by  analogy; 
nor  indeed  could  it  be  considered  in  any  other  light,  till  that 
period  in  Newton's  life,  when,  by  a  calculation  founded  on  the 
accurate  measurement  of  the  earth  by  Picard,  he  evinced  the 


*  Essays  on  the  Intellectual  Powers  of  Man,  p.  SS.  4to  Edit,  In  another  part  of 
the  same  volumei  the  foUovring  assertion  occurs*  **  Of  all  the  discoveries  that  have  b^ien 
^'  made  concerning  the  inward  structure  of  the  human  body,  never  one  was  made  by 
**  conjecture^— The  same  thing  may  be  said,  with  justice,  of  eveiy  other  part  of  the 
"  works  of  God,  wherein  any  real  discovery  has  been  made*  Such  discoveries  hava 
<<  always  been  made  by  patient  observation,  by  accurate  experiqaents,  or  by  conclusions 
"  drawn  by  strict  reasoning  from  observations  and  experiments ;  and  such  discoveriet 
"  have  always  tended  to  refute,  but  not  to  confirm,  the  theories  and  hypotheses  which 
''  ingenious  men  had  invented."     Ibid.  p«  i9« 

t  See  Note  (R.) 
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coincidence  between  the  law  which  regulates  the  fall  of  heavy 
bodies,  and  the  power  which  retains  the  Moon  in  her  orbit. 
I'he  Copernican  system,  however,  furnishes  a  case  still  stronger, 
and  still  more  directly  applicable  to  our  purpose ;  inasmuch 
as  the  only  evidence  which  the  author  was  able  to  offer  in 
its  favour,  was  the  advantage  which  it  possessed  over  every 
other  hypothesis,  in  explaining,  with  simplicity  and  beauty, 
all  the  phenomena  of  the  heavens.  In  the  mind  of  Coper- 
nicus,  therefore,  this  system  was  nothing  more  than  a  hypothe- 
sis ; — but  it  was  a  hypothesis  conformable  to  the  universal  ana- 
iogy  of  nature,  always  accomplisliing  her  ends  by  the  simplest 
means.  ^*  C'est  pour  la  simpliciU  (says  Bailly)  que  Coperaic 
^  replaf  a  le  soleil  au  centre  du  monde ;  c'est  pour  elle  que 
'*  Kepler  va  detruire  tons  les  Epicycles  que  Copernic  avoit 
^  laiss6s  subsister :  peu  de  principes,  de  grands  moyens  en 
'^  petit  nombre,  des  ph6nom^nes  infinb  et  vari6s,  voila  le  ta« 
"  bleau  de  Tunivers  *.*' 


*  Hzstoire  de  rAstronomie  Modemey  Tome  II.  p.  3. 

From  this  anticipation  of  simplicity  in  the  laws  of  nature  (a  logical  principle  not  k 
uniyersally  recognized  among  ancient  than  among  modem  philosophers),  Bailly  has 
drawn  an  argument  in  support  of  his  favourite  hypothesis  concerning  the  origin  of  the 
sciences.  His  words  are  these:  "  La  simplicity  n'est  pasessentiellementun  principe>  un 
*'  axidme,  c*est  le  r^sultat  des  trantuz;  ce  n'est  pas  une  id£e  deren&iicedu^moDde>  elle 
**  appartient  i  la  maturite  des  hommes;  c'est  la  plus  grande  des  verity  que  Fobsenratiom 
**  constante  arrache  a  Fillusion  des  tffets :  ce  ne  peut  ^tre  qu*un  reste  de  la  science  pri- 
**  miti?e.  Lorsque  chez  un  peuple,  possesseur  d'une  mythologie  compliqu^e,  et  qui  n'a 
**  d'autre  physique  que  ces  febles,  les  philosophes,  Toulant  r^uire  la  nature  k  un  seul 
'<  principe,  annonceront  que  Teau  est  la  source  de  toutes  choses,  ou  le  feu  Tagent  univer- 
*'  sely  nous  dirons  ^  ces  philosophes:  vous  parlez  une  langue  que  n'est  pas  la  votre;  Tout 
«<  avez  saisi  par  un  instinct  philosophiquo  ces  v^rites  au-dessus  de  votre  sidcle,  de  votre 
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According  to  this  view  of  the  subject,  the  confidence  which 
we  repose  in  Analogy  rests  ultimately  on  the  evidence  of  Ex- 
perience; and  hence»  an  additional  argument  in  favour  of  the 
former  method  of  investigation,  when  cautiously  followed ;  as 
well  as  an  additional  proof  of  the  imperceptible  shades  by  which 
Experience  and  Analogy  run  into  each  other. 

Nor  is  the  utility  of  hypothetical  theories  confined  to  those 
cases  in  which  they  have  been  confirmed  by  subsequent  re- 
searches:  it   may  be  equally  great,  where  they  have  com** 


**  nation,  et  de  vous-m^iues ;  c'est  la  sagesse  des  anciens  qui  vous  a  4te  transmisepar  tra- 
«  dition,"  &c.  &c.  &c. — Ibid,  p.  4. 

To  the  general  remark  which  introduces  this  passage  I  readily  subscribe.  The  con- 
fidence with  idiich  philosophers  anticipate  the  simplicity  of  Nature's  laws  is  unquestion- 
ably the  result  of  experience,  and  of  experience  alone;  and  implies  a  fiw  more  extensifa 
knowledge  of  her  operations  than  can  be  expected  from  the  uninformed  multitude. 
The  inference,  however,  deduced  from  this,  by  the  ingenious  and  eloquenti  but  some- 
times too  fanciful  historian,  is  not  a  little  precipitate.  The  passion  for  excessire 
simplification,  so  remarkably  exemplified  in  the  physical  systems  of  the  Greeks, 
seems  to  be  sufficiently  accounted  for  by  their  scanty  stock  of  fkcts,  combined 
with  that  ambition  to  explain  every  thing  from  the  smallest  possible  number  of 
data,  which,  in  all  ages  of  the  world,  has  been  one  of  the  most  common  infirmities  of 
genius.  On  the  other  hand,  the  principle  in  question,  when  stated  in  the  form  of  a 
proposition,  is  of  so  abstract  and  metaphysical  a  nature,  that  it  is  highly  improbable  it 
should  have  survived  the  shock  of  revolutions  which  had  proved  fatal  to  the  memory  of 
particular  discoveries.  The  arts,  it  has  been  frequently  observed,  are  more  easily 
transmitted  by  mere  tradition,  from  one  generation  to  another,  than  the  speculative 
sciences ;  and,  for  a  similar  reason,  physical  systems  are  fiff  less  likely  to  sink  into  obli- 
vion, than  abstract  maxims,  which  have  n'o  immediate  reference  to  objects  of  sense,  or 
to  the  ordinary  concerns  of  life. 
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pletely  disappointed  the  expectations  of  their  authors.  No* 
things  I  think,  can  be  juster  than  Hartley's  remark,  that 
'^  any  hypothesis  which  possesses  a  sufficient  degree  of  plausi- 
*'  bility  to  account  for  a  number  of  facts,  helps  us  to  digest 
*^  these  facts  in  proper  order,  to  bring  new  ones  to  light,  and 
**  to  make  experimenta  cruets  for  the  sake  of  future  inquirers  *•* 
Indeed,  it  has  probably  been  in  this  way  that  most  discoveries 
have  been  made;  for  although  a  knowledge  of  facts  must  be 
prior  to  the  formation  of  a  legitimate  theory ;  yet  a  hypotheti* 
cal  theory  is  generally  the  best  guide  to  the  knowledge  of  con* 
Bected  and  of  useful  facts* 

The  first  conception  of  a  hypothetical  theory,  it  must  always 
be  remembered,  (if  the  theory  possesses  any  plausibility  what- 
ever)'presupposes  a  general  acquaintance  with  the  phenomena 
^Kidi  it  airiis  to  account  for ;  and  it  is  by  reasoning  syn- 
thetically from  the  hypothesis,  and  comparing  the  deduc* 
tions  with  observation  and  experiment,  that  the  cautious  in* 
quirer  is  gradually  led,  either  to  correct  it  in  such  a  manner 
as  to  reconcile  it  with  facts,  or  finally  to  abandon  it  as  an  un- 
founded conjecture.  Even  in  this  latter  case,  an  approach  is 
made  to  the  truth  in  the  way  of  exclusion ;  while,  at  the  same 
time,  an  accession  is  gained  to  that  class  of  associated  and 
kindred  phenomena,  which  it  is  his  object  to  trace  to  their 
parent  stock  -f-. 


*  Observations  on  Man,  Chap.  i.  Prop.  v« 

f  *'  lUud  interim  monemus ;  ut  nemo  animo  concidati  aut  quasi  confundatUTi  si  ezpe- 
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In  thus  apologizing  for  the  use  of  hypotheses,  I  only  repeat 
in  a  difTerent  form  the  precepts  of  Bacon*  and  the  comments 
of  some  of  his  most  enlightened  followers,  "  The  prejudice^ 
against  hypotheses  which  many  people  entertain,  (says  the 
late  Dr  Gregory)  is  founded  on  the  equivocal  signification 
of  a  word.  It  is  commonly  confounded  with  theory : — but  a 
"  hypothesis  properly  means  the  supposition  of  a  principle  of 
"  whose  existence  there  is  no  proof  from  experience,  but  which 
**  may  be  rendered  more  or  less  probable  by  facts  which  are 
neither  numerous  enough,  nor  adequate  to  infer  its  existence. 
When  such  hypotheses  are  proposed  in  the  modest  and  dif- 
"  fident  manner  that  becomes  mere  suppositions  or  conjec- 
^*  tures,  they  are  not  only  harmless,  but  even  necessary  for 
establishing  a  just  theory •  They  are  thejirst  rudiments  or  an^ 
ticipations  of  Principles.  Without  these,  there  could  not  be 
^'  useful  observation,  nor  experiment,  nor  arrangement,  because 
*<  there  could  be  no  motive  or  principle  in  the  mind  to  form 
*^  them.  Hypotheses  then  only  become  dangerous  and  censu- 
^  rable,  when  they  are  imposed  on  us  for  just  principles ;  be* 
"  cause,  in  that  case,  they  put  a  slop  to  further  inquiry,  by 
*^  leading  the  mind  to  acquiesce  in  principles  which  may  as 
"  probably  be  ill  as  well  founded  */' 


cc 
«c 
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^<  rimenta,  quibus  incumbit^  expectationi  suae  non  respondeant.  Etenim  quod  succedit, 
**  magis  complaceat ;  at  quod  non  succedit,  ssepenumero  non  minus  informat.  Atque 
<<  iUud  semper  in  animo  tenendum,  experimetUa  lucifera  etiam  adhuc  magis,  quam  fructi- 
<<  fera  ambienda  esse.  Atque  de  Uterata  experieniia  hate  dicta  sint;  quae  sagacitas  potius 
"  est,  et  odoratio  quaedam  venatica,  quam  scierUia.*'  De  Augm.  Scient.  Lib.  v.  Cap.  ii. 
*  Lectures  on  the  Duties  and  the  Qualifications  of  a  Physician. 
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Another  eminent  writer  has  apologized  very  ingeniously, 
and  I  think  very  philosophically,  for  the  hypotheses  and  con- 
jectures which  are  occasionally  to  be  found  in  his  own  works. 
The  author  I  mean  is  Dr  Stephen  Hales,  who,  in  the  preface  to 
the  second  volume  of  his  Vegetable  Statics,  has  expressed  him 
self  thus : 

^^  In  natural  philosophy,  we  cannot  depend  on  any  mere 
^^  speculations  of  the  mind  ;  we  can  only  reason  with  any  to* 
^<  lerable  certainly  from  proper  data,  such  as  arise  from  the 
*^  united  testimony  of  many  good  and  credible  experiments. 

*^  Yet  it  seems  not  unreasonable,  on  the  other  hand,  though 
^*  not  far  to  indulge,  to  carry  our  reasonings  a  little  farther  than 
^<  the  plain  evidence  of  experiments  will  warrant ;  for  since  at 
^  the  utmost  boundaries  of  those  things  which  we  clearly  know, 
a  kind  of  twilight  is  cast  on  the  adjoining  borders  of  Terra 
Incognita^  it  seems  reasonable,  in  some  degree,  to  indulge 
'^  conjecture  there  ;  otherwise  we  should  make  but  very  slow 
"  advances,  either  by  experiments  or  reasoning.  For  new  ex- 
*'  periments  and  discoveries  usually  owe  their  first  rise  only 
^^  to  lucky  guesses  and  probable  conjectures ;  and  even  disap* 
'^  pointments  in  these  conjectures  often  lead  to  the  thing  sought 
"  for." 

To  these  quotations  I  shall  add  two  short  extracts  from  Dr 
liooke  (tlie  contemporary  or  rather  the  predecessor  of  New- 
ton), whose  acute  and  original  remarks  on  this  subject  reflect 
the  greater  credit  on  his  talents,  that  they  were  published  at  a 
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period,  when  the  learned  body  of  which  he  was  so  illustrious 
an  ornament,  seem  plainly  to  have  been  more  disposed  to  fol« 
low  the  letter  of  some  detached  sentences,  than  to  imbibe  the 
general  spirit  of  Bacon's  logic. 

*'  There  may  be  use  of  method  in  the  collecting  of  materials, 
^  as  well  as  in  the  employment  of  them  ;  for  there  ought  to  be 
^^  some  end  and  aim ;  some  predesigned  module  and  theory ; 
*^  some  purpose  in  our  experiments.  And  though  this  Society 
^  have  hitherto  seemed  to  avoid  and  prohibit  preconceived 
*'  theories  and  deductions  from  particular  and  seemingly  acci« 
^  dental  experiments ;  yet  I  humbly  conceive,  that  such,  if 
^  knowingly  and  judiciously  made,  are  matters  of  the  greatest 
^  importance ;  as  giving  a  characterislic  of  the  aim,  use,  and 
*^  signification  thereof;  and  without  which  many,  and  possibly 
^^  the  most  considerable  particulars,  are  passed  over  without  re* 
«  gard  and  observation  *. 

'•  Where  the  data  on  which  our  ratiocinations  are  founded 
"  are  uncertain  and  only  conjectural,  the  conclusions  or  de- 
"  ductions  therefrom  can  at  best  be  no  other  than  probable, 
"  but  still  they  become  more  and  more  probable,  as  the 
*^  consequences  deduced  from  them  appear,  upon  examina* 
"  tions  by  trials  and  designed  observations,  to  be  confirmed  by 
^^  fact  or  effect.  So  that  the  effect  is  that  which  consummates 
^^  the  demonstration  of  the  invention ;  and  the  theory  is  only 


^  Hooke'8  Pofithumous  WorkS|  p.  280* 

3p 
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^*  an  assistant  to  direct  such  an  inquisition,  as  may  procure 
*^  the  demonstration  of  its  existence  or  non-existence  */' 


As  an  illustration  of  this  last  remark,  Hooke  mentions  his 
anticipation  of  Jupiter's  motion  upon  his  axis,  long  before  he 
was  able,  by  means  of  a  good  telescope,  to  ascertain  the  fact. 
A  much  more  remarkable  instance,  however,  of  his  philoso- 
phical sagacity,  occurs  in  his  anticipation  of  that  theory  of 
the  planetary  motions,  which,  soon  after,  was  to  present  itself, 
with  increased  and  at  length  demonstrative  evidence^  to  a  still 
more  inventive  and  powerful  mind.  This  conjecture  (which  I 
shall  state  in  his  own  words),  affords,  of  itself j  a  decisive  reply 
to  the  undistinguishing  censures  which  have  so  often  been  be- 
stowed on  the  presumptuous  vanity  of  attempting,  by  meam 
of  hypotheses,  to  penetrate  into  the  secrets  of  nature. 

^^  I  will  explain  (says  Hooke,  in  a  communication  to  tlie 
•*  Royal  Society  in  1666)  a  system  of  the  world  very  different 
•«  from  any  yet  received.  It  is  founded  on  the  three  following 
^<  positions* 

"  1.  That  all  the  heavenly  bodies  have  not  only  a  gravita? 
"  tion  of  their  parts  to  their  own  proper  centre,  but  that  they 
^*  also  mutually  attract  each  other  within  their  spheres  of  ac* 
"  tion. 


(( 


2.  That  all  bodies  having  a  simple  motion,  will  continue 


*  Ibid.  p.  587.    For  another  extract  from  the  tame  work.  See  Note  (S.) 
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<^  to  move  in  a  straight  line,  unless  continually  deflected  from 
"  it  by  some  extraneous  force,  causing  them  to  describe  a  cir- 
"  cle,  an  ellipse,  or  some  other  curve. 

"  3.  That  this  attraction  is  so  much  the  greater  as  the  bodies 
"  are  nearer.  As  to  the  proportion  in  which  those  forces  di- 
"  minish  by  an  increase  of  distance,  I  own  1  have  not  disco- 
<<  vered  it,  although  I  have  made  some  experiments  to  this  pur* 
**  pose.  I  leave  this  to  others,  who  have  time  and  knowledge 
"  sufficient  for  the  task." 

The  argument  in  .  favour  of  Hypotheses  might  be  pushed 
much  farther,  by  considering  the  tentative  or  hi/pothttical  steps^ 
by  which  the  most  cautious  philosophers  are  otlen  under  the 
necessity  of  proceeding,  in  conducting  inquiries  strictly  experi- 
mental. These  cannot  be  better  described  than  in  the  words  of 
Boscovich,  the  slightest  of  whose  logical  hints  are  entitled  to  pe- 
culiar attention. — ^^  In  some  instances,  observations  and  experi- 
^'  ments  at  once  reveal  to  us  all  that  we  wish  to  know.  In  other 
"  cases,  we  avail  ourselves  of  the  aid  of  hypotheses ; — h/  which 
"  wordy  however^  is  to  he  understood^  twtjictions  altogether  arbitral 
"  rify  but  suppositions  conformable  to  erperience  or  to  analogy.  By 
"  means  of  these,  we  are  enabled  to  supply  the  defects  of  our 
"  datoj  and  to  conjecture  or  divine  the  path  to  truth ;  always 
"  ready  to  abandon  our  hypothesis,  when'  found  to  involve 
consequences  inconsistent  with  fact.  And  indeed,  in  most 
cases,  I  conceive  this  to  be  the  method  best  adapted  to  physics; 
"  a  science  in  which  the  procedure  of  the  inquirer  may  be  com- 
"  pared  to  that  of  a  person  attempting  to  decypher  a  letter  writ- 


(€ 
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'*  ten  in  a  secret  character ;  and  in  which,  legitimate  theories 
^^  are  generally  the  slow  result  of  disappointed  essays,  and 
"  of  errors  which  have  led  the  way  to  their  own  deCec« 
«  tion  »  " 


*  De  SoliB  ac  Lunae  Defectibus.  Lond.  1760.  pp.  21 1,  212.  (For  the  contiiiiia- 
tiMi  of  the  above  passage.  See  Nole  (T.) 

Many  remarks  to  the  same  parpaoe  may  be  fimnd  m  Bacon.  The  fiiUowiDig  happen 
at  present  to  occur  to  my  miKoory. 

*'  Deo  (farmarum  inditori  et  opificl)  et  fortasse  angelis  competit,  formas  per  affirma- 
''  tionem  immediate  nosse,  atque  ab  initio  contemplationis.  Sed  certe  supra  hominem 
''  est ;  Gui  tantum  conceditur,  procedere  primo  per  negativaSf  et  postremo  loco  desinere 
'^te  4[firwua9vaif  post  omnimodam  ekchisionem.  •  •  •  •  •  Poat  rtfectiamem  et 
**  €xdmumeM  debitis  modis  fiKtam,  secuado  loco  (taaquam  in  fimdo)  manebit  (abevn* 
''  tibus  im  fumum  opinionibus  volatilibus}^/viia  affirmativa.  solida,  et  Yenu  Atque  boa 
**  brevi  dicta  est,  sed  per  multas  ambages  ad  hoc  pervenitur."  (Nov,  Org.  Lib.  IL 
Aphor.  XV.  XVI.) 

'^  Phidens  interrogeUiOf  qtilasi  Aimidium  sdentie.  Idcirco  quo  amplior  et  certior 
^  fherit  autiicipatio  noMra ;  eo  ttiagm  directa  €ft  compendiosa  erit  invcsiigsttio.**  (De 
At^  SciedU  Lib.  V.  Cap.  S.) 

**  Vaga  experientia  et  se  tantum  sequens  asera  palpatio  est,  et  homines  potius  stiipe- 
'*  ikcit,  quam  informat."     (Nov.  Org.  Lib.  L  Aphor.  C) 

The  reader  who  wishes  to  prosecute  farther  this  speculation  concerning  the  use  of 
hypotheses,  may  consult  with  advantage  three  short  but  interesting  memoirs  upon 
MefSiod,  by  the  late  M.  Le  Sage  of  Geneva,  which  M«  Prevost  has  annexed  as  a  sap- 
pleoKnt  to  his  Essuis  de  Philoscpkie.  That  I  may  not  be  supposed,  however,  to  ac* 
quiesce  in  all  this  author's  views,  I  shall  mention  two  strong  objections  to  which  some  of 
them  BfpGar  to  me  to  be  liable. 

1.  In  treating  of  the  method  of  Hypothesis,  Le  Sage  uniformly  contrasts  it  with 
that  of  Analogy,  as  if  the  two  were  radically  distinct,  and  even  opposite  in  their  spirit ; 
whereas  it  seems  evident,  that  some  perception  of  analogy  must  have  given  birth  to 
every  hypothesis  which  poEsesses  a  sufficient  degree  of  plausibiMty  ta  deserve  tether 
exapunatioB. 
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Nor  is  it  solely  by  the  erroneous  results  of  his  own  hypolhe* 
ses,  that  the  philosopher  is  assisted  in  the  iuvestigatioQ  of  truth. 
Similar  lights  are  often  to  be  collected  from  the  errors  of  his 
predecessors ;  and  hence  it  is,  that  accurate  histories  of  the  dif* 
ferent  sciences  may  justly  be  ranked  among  the  most  effectual 
means  of  accelerating  their  future  advancement.  It  was  from 
a  review  of  the  endless  and  hopeless  wanderings  of  preceding 
inquirers,  that  Bacon  inferred  the  necessity  of  avoiding  every 
beaten  track ;  and  it  was  this  which  encouraged  him, — with  a 
confidence  in  his  own  powers  amply  justified  by  the  event — to 
explore  and  to  open  a  new  path  to  the  mysteries  of  nature : 
Inveniam  viam^  out  f adorn.  In  this  respect,  the  maturity  of 
reason  in  the  species  is  analogous  to  that  in  the  individtial ;  not 
the  consequence  of  any  sudden  or  accidental  cause,  but  the 
fruit  of  reiterated  disappointments  correcting  the  mistakes  of 
youth  and  inexperience.  "  There  is  no  subject  (says  Fonte* 
^^  nelle)  on  which  men  ev^  come  to  form  a  reasonable  opinion, 
^*  till  they  have  once  exhausted  all  the  absurd  views  which  it 
"  is  possible  to  take  of  it.  What  follies  (he  adds)  should  we 
^*  not  be  repeating  at  thh  day,  if  we  had  not  been  anticipated 
**  in  so  many  of  them  by  the  ancient  philosophers !" — ^Those 
systems,  therefore,  which  are  false,  are  by  no  means  to  be  re- 
garded as  altogether  useless.    That  of  Ptolemy  (for  example) 


2.  In  appl3rmg  the  rules  of  Mathematical  Method  to  Physics,  he  makes  &r  too  little 
allowance  for  the  essential  difference  between  the  two  sciences.  This  is  more  particu* 
larly  remarkable  in  his  observations  on  the  aid  to  be  derived,  in  investigating  the  laws 
of  nature,  from  the  method  of  ExdusionSf'-^o  happily  employed  by  Frenicle  de  Bessy 
(a  French  mathematician  of  the  17th  century)  in  the  solution  of  some  very  difficult 
problems  relating  to  numbers**— See  Note  (U.) 
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as  Bailly  has  well  observed,  is  founded  oq  a  prejudice  so  natu* 
ral  and  so  unavoidable,  that  it  may  be  considered  as  a  neces* 
sary  step  in  the  progress  of  astronomical  science ;  and  if  it 
had  not  been  proposed  in  ancient  times,  it  would  infallibly 
have  preceded,  among  the  moderns,  the  system  of  CopemicoSy 
and  retarded  the  period  of  its  discovery. 

in  what  I  have  hitherto  said  in  defence  of  the  method  of 
Hypothesis,  I  have  confined  myself  entirely  to  its  utility  as  aa 
organ  of  investigation  ;  taking  all  along  for  granted,  that,  till 
the  principle  assumed  has  been  fairly  inferred  as  a  law  of  na« 
ture,  from  undoubted  facts,  none  of  the  explanations  which  it 
affords  are  to  be  admitted  as  legitimate  theories.  Some  of  the 
advocates  for  this  method  have  however  gone  much  farther; 
asserting,  that  if  a  hypothesis  be  sufficient  to  account  for  all 
the  phenomena  in  question,  no  other  proof  of  its  conformity  to 
truth  is  necessary.  "  Supposing  (says  Dr  Hartley)  the  exist- 
**  ence  ofihe  atlier  to  be  destitute  of  all  direct  evidence,  still,  if 
^*  it  serves  to  explain  and  account  for  a  great  variety  of  pheno« 
^  mena,  it  will,  by  this  means,  have  an  indirect  argument  in 
**  its  favour.  Thus,  we  admit  the  key  of  a  cypher  to  be  a  true 
"  one,  when  it  explains  the  cypher  completely ;  and  the  de- 
cypherer  judges  himself  to  approach  to  the  true  key,  in  pro- 
portion  as  he  advances  in  the  explanation  of  the  cypher ;  and 
"  this  without  any  direct  evidence  at  all  *.^'  On  another  occa« 
sion,  he  observes,  that  "  Philosophy  is  the  art  of  decyphering 
^  the  mysteries  of  nature ;   and  that  every  theory  which  can 


ii 


*  Observations  on  Man,  Vol.  L  pp.  15. 16.  (ith  Edit,) 
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^^  explain  all  the  phenomena,  has  the  same  evidence  in  its  fa» 
"  vour,  that  it  is  possible  the  key  of  a  cypher  can  have  from  its 
*«  explaining  that  cypher  *." 

The  same  very  ingenious  and  plausible  reasoning  is  urged 
by  Le  Sage  in  one  of  his  posthumous  fragments  -f- ;  and, 
long  before  the  publication  of  Hartley's  work,  it  had  struck 
Gravesande  so  strongly,  that,  in  his  Introductio  ad  Philosophic 
amy  he  has  subjoined  to  his  chapter  on  the  Use  of  Hypotheses, 
another  on  the  Art  of  Decyphering.  Of  the  merit  of  the  lat- 
ter it  is  no  slight  proof,  that  D'Alembert  has  inserted  the  sub- 
stance of  it  in  one  of  the  articles  of  the  Encyclopedic  J. 

In  reply  to  Hartley's  comparison  between  the  business  of 
the  philosopher  and  that  of  the  decypherer,  Dr  Reid  observes, 
that  "  to  find  the  key  requires  an  understanding  equal  or  supe* 
"  rior  to  that  which  made  the  cypher.     This  instance,  there* 


*  Ibid,  p.  350.  The  section  from  wliich  this  quotation  is  taken  (entitled  ^'  Of  Pro- 
«  positions  and  the  nature  of  Assent ")  contains  various  ingenious  and  just  observations, 
blended  with  others  strongly  marked  with  the  author's  peculiar  turn  of  thinking. 
Among  tliese  last  may  be  mentioned  his  Theory  of  Mathematical  Evidence,  coincid- 
ing exactly  with  that  which  has  since  been  proposed  by  Dr  Beddoes.  Compare  Hart- 
ley with  pp.  189  and  190  of  this  volume. 

f  **  N*admettons-nous  pas  pour  vraie,  la  clef  d'une  lettre  6critc  en  chlffircs,  ou  cello 
*'  d*unc  logogryphc ;  quand  cette  clef  s*applique  exactemcnt  ^  tons  Ics  carac teres  dont 
"  il  faut  rendre  raison  ?"  Opuscules  de  G.  L.  Le  Sage,  relatifs  a  la  Mcthode.  See  M. 
Provost's  Essais  de  Philosophie. 

X  Article  Dkhiffrer.  See  also  D'Alembert's  Oeuvres  Posthumcs.  Tome  II. 
p.  177. — Gravesandc's  Logic  was  published  in  1736. 
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fore,  (he  adds)  will  then  be  in  poiot,  when  he  who  attempts* 
to  deeypher  the  works  of  nature  by  a  hypothesis^  has  an  un« 
^*  derstanding  equal  or  superior  to  that  which  made  them  V 

This  argument  is  not  stated  with  the  author's  usual  correct- 
ness in  point  of  logic ;  inasmuch  as  the  first  proposition  cob-* 
trasts  the  sagacity  of  the  decypherer  with  that  of  the  contrirer 
of  the  cypher  ;  and  the  second,  with  that  of  the  author  of  the 
composition  decyphered.  Nor  is  this  all.  The  argument  pro* 
ceeds  on  the  supposition,  that,  if  the  task  o£  the  scientific  ion 
quirer  be  compared  to  that  of  the  decypherer,  the  views  ot 
the  author  of  nature  may,  wilh  equal  propriety,  be  compai^ 
ed  to  those  of  the  inventor  of  the  cypher.  It  is  impossible  to 
imagine  that  this  was  Hartley's  idea.  The  object  of  true  phi- 
losophy is,  in  no  case,  presumptuously  to  divine  an  atj^bet 
of  secret  characters  or  cyphers,  purposely  employed  by  infinite 
Wisdom  to  conceai  its  operations ;  but,  by  the  diligent  study  of 
facts  and  analogies  le^ble  to  all,  to  discover  the  key  which  in- 
finite Wisdom  has  itself  prepared  for  the  interpretation  of  its 
own  laws.  In  other  words,  its  object  is,  to  concentrate  and  to 
cast  on  the  unknown  parts  of  the  universe,  the  lights  which  are 
reflected  from  those  which  are  known. 

In  this  instance,  as  well  as  in  others,  where  Reid  reprobates 
hypotheses,  his  reasoning  uniformly  takes  for  granted,  that  they 
are  wholly  arbitrary  and  gratuitous.  «  If  a  thousand  of  the 
**  greatest  wits  (says  he)  that  ever  the  world  produced,  were, 
"  without  any  previous  knowledge  in  anatomy ^  to  sit  down  and 


*  Essays  od  the  IntelL  Powers,  p.  88. 
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"  contrive  bow,  and  by  what  internal  organs,  the  various  func- 
"  tions  of  the  bunian  body  are  carried  on — how  the  blood  is 
made  to  circulate,  and  the  limbs  to  move — they  would  not,  in 
a  thousand  years,  hit  upon  any  thing  like  the  truth  */'  No- 
thing can  be  juster  than  this  remark  ;  but  does  it  authorize  the 
conclusion,  that,  to  an  experienced  and  skilful  anatomist,  con- 
jectures founded  on  analogy,  and  on  the  consideration  of  uses^ 
are  of  no  avail  as  media  of  discovery  ?  The  logical  inference, 
indeed,  from  Dr  Reid's  own  statement,  is,  not  against  anatomi- 
cal conjectures  in  general,  but  against  the  anatomical  conjec- 
tures of  those  who  are  ignorant  of  anatomy. 

The  same  reply  may  be  made  to  the  following  assertion  of 
D'Alembert ;  another  writer,  who,  in  my  opinion,  has,  on  va- 
rious occasions,  spoken  much  too  lightly  of  analogical  conjec- 
tures. "  It  may  be  safely  affirmed,  that  a  mere  theorist  (un 
"  Phj/sicicn  de  Cabinet)  who,  by  means  of  reasonings  and  cal- 
^^  culations,  should  attempt  to  divine  the  phenomena  of  nature, 
**  and  who  should  afterwards  compare  his  anticipations  with 

"  facts,  would  be  astonished  to  find  how  wide  of  the  truth  almost 

« 

"  all  of  them  had  been  -f/'  If  this  observation  be  confined  to 
those  system-builders  who,  without  any  knowledge  of  facts, 
have  presumed  to  form  conclusions  a  ptiori  concerning  the  uni- 
verse, its  truth  is  so  obvious  and  indisputable,  that  it  was  hard- 
ly worth  the  while  of  this  profound  philosopher  so  formally  to 


♦  Ibid.  p.  49. 

f  Melanges  de  Litterature,  &c.  Tome  V.  §  6.  (entitled  Eclaircissement  but  ce  qui 
a  ^te  dit,  &c.  de  Fart  de  conjecturer.) 

3o 


418  ELEMENTS    OF   THE    PHILOSOPHY  [CHAF.  IV. 

aDQOunce  it.  If  extended  to  such  men  as  Copernicus^  KepTer, 
and  Newton,  and  to  the  illustrious  train  who  have  issued  from 
the  Newtonian  school,  it  is  contradicted  by  numberless  ex« 
amples,  of  which  D'Alembert  could  not  fail  to  be  perfectly 
aware  *. 

The  sagacity  which  guides  the  Philosopher  in  conjecturing  the 
laws  of  nature,  has,  in  its  metaphysical  origin,  a  very  near  affi- 
nity to  that  acquired  perception  of  human  character,  which  is 
possessed  by  Men  of  the  World.  The  conclusions  of  one  in- 
dividual with  respect  to  the  springs  of  action  in  the  breast  of 
another,  can  never,  on  the  most  favourable  supposition,  amount 
to  more  than  to  a  Hypothesis  supported  by  strong  analogies ; 
yet  how  different  is  the  value  of  the  Hypothesis,  according  to 
the  intellectual  habits  of  him  by  whom  it  is  formed !  What 
more  absurd  and  presumptuous  than  the  theories  of  the  cloister* 
ed  schoolman  concerning  the  moral  or  the  political  phenomena 
of  active  life !  What  more  interesting  and  instructive  than  the 
slightest  characlerislical  sketches  from  ihc  hand  of  a  Sully  or 
of  a  Clarendon ! 

To  these  suggestions  in  vindication  of  hypotheses  it  may  be 
added,  that  some  of  the  reasonings  which,  with  propriety,  were 
urged  against  them  a  century  ago,  have  already,  in  consequence 


*  Accordingly,  in  another  part  of  the  saine  article,  he  has  said :  "  L'analogie,  c'est 
''  a-dire,  la  ressenibluncc  plus  ou  moins  graudc  des  faits,  Ic  rapport  plus  ou  nioins  sen 
"  sible  qu*ils  ont  cntr'eux,  est  Tunique  regie  des  physiciens,  soit  pour  expliquer  les 
**  coDDUE,  soit  pour  en  dccouvrir  de  Douveaux/' 


« 

« 
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of  the  rapid  progress  of  knowledge,  lost  much  of  their  force. 
It  is  very  justly  remarked  by  M.  Prevost,  that  "  at  a  period 
*^  when  science  has  advanced  so  far  as  to  have  accumulated  an 
immense  treasure  of  facts,  the  danger  of  hypotheses  is  less, 
and  their  advantages  greater,  than  in  times  of  comparative 
"  ignorance/'  For  this  he  assigns  three  reasons.  *<  1.  The 
multitude  of  facts  restrains  Imagination,  by  presenting,  in 
every  direction,  obstacles  to  her  wanderings ;  and,  by  over- 
^  turning  her  frail  edifices.  2.  In  proportion  as  facts  multi- 
"  ply,  the  memory  stands  in  greater  need  of  the  aid  of  connec- 
"  ting  or  associating  principles  *.  3.  The  chance  of  discovering 
"  interesting  and  luminous  relations  among  the  objects  of  our 
"  knowledge  increases  with  the  gro\ving  number  of  the  objects 
"  compared  -f." — ^The  considerations  already  staled  suggest  a 
4th  reason  in  confirmation  of  the  same  general  proposition : — 
Tliat,  by  the  extension  of  human  knowledge,  the  scale  upon 
which  the  Analogies  of  Nature  may  be  studied,  is  so  augmented 
as  to  strike  the  most  heedless  eye;  while,  by  its  difftmon^  the 
perception  of  these  analogies  (so  essential  an  element  in  the 
composition  of  inventive  genius)  is  insensibly  communicated  to 
all  who  enjoy  the  advantages  of  a  liberal  education.  Justly, 
therefore,  might  Bacon  say,  "  Certo  sciant  homines,  artes  in- 
"  venicndi  sohdas  et  veras  adolescere  el  incrementa  sumere 
"  cum  ipsis  inventis." 


*  With  respect  to  the  utility  of  hypothetical  theories,  as  adminicles  to  the  natural 
powers  of  memory,  see  the  former  volume  of  this  work,  Chap.  vi.  Sections  3  and  4« 
t  See  Note  (X.) 
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But  although  I  do  not 'think  that  Reid  has  been  successfcd 
in  his  attempt  to  refute  Hartley's  argument,  1  am  tar  from  con* 
sidering  that  argument  as  sound  or  conclusive.  My  ciiief  ol> 
jections  to  it  are  the  two  following. 

1.  The  cases  compared  are  by  no  means  parallel.  In  that 
of  the  cypher^  •  we  have  all  the  facts  before  us ;  and,  if  the  key 
explains  them,  we  may  be  certain,  that  nothing  can  directly 
contradict  the  justness  of  our  interpretation.  In  our  phyw:al 
researches^  on  the  other  hand,  we  are  admitted  to  see  only  a 
few  detached  sentences  extracted  from  a  volume,  of  the  size  of 
which  we  are  entirely  ignorant.  No  hypothesis,  therefore,  how 
numerous  soever  the  facts  may  be  with  which  it  tallies,  can 
completely  exclude  the  possibiUty  of  exceptions  or  limitations 
hitherto  undiscovered. 

It  must,  at  the  same  time,  be  granted,  that  the  probabi« 
lity  of  a  hypothesis  increases  in  proportion  to  the  number 
of  phenomena  for  which  it  accounts,  and  to  the  simplicity  of 
the  theory  by  which  it  eaplains  them  ; — and  that,  in  some  in- 
stances, this  probability  may  amount  to  a  moral  certainty. 
The  most  remarkable  example  of  this  which  occurs  in  the 
history  of  science  is,  undoubtedly,  the  Copernican  system. 
I  before  observed,  that  at  the  period  when  it  was  first  pro- 
posed, it  was  nothing  more  than  a  hypothesis  ;  and  that  its  on- 
ly proof  rested  on  its  conformity,  in  point  of  simplicity,  to  the 
general  economy  of  the  Universe.  "  When  Copernicus  (says 
"  Mr  Maclaurin)  considered  the  form,  disposition  and  motions 
"  of  the  system,  as  they  were  then  represented  after  Ptolemy, 
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**  he  found  I  he  whole  void  of  order,  sj^mmetry,  and  proportion; 
"  like  a  piece  (as  he  expresses  hin>self)  made  up  of  pans 
"  copied  from  different  originals,  which,  not  filling  each  other, 
"  should  ralher  represent  a  monster  than  a  man.  He  therefore 
"  perused  ihe  wrilings  of  the  ancient  philosophers,  to  see 
"  whelher  any  more  rational  account  had  ever  been  proposed 
"  of  the  motions  of  the  Heavens.  The  first  hi*it  he  had  was 
"  from  Cicero,  who  tells  us,  in  his  Academical  Questions,  that 
"  Nicetas,  a  Syracusian,  had  taught  that  the  earth  turns  round 
"  on  its  axis,  which  made  the  whole  heavens  appear  to  a  spec- 
"  tator  on  the  earth  to  turn  round  it  daily.  Afterwards,  from 
Plutarch  he  found  that  Philolausthe  Pythagorean  had  taught 
that  the  earth  moved  annually  round  the  sun.  He  imme- 
diately perceived,  that,  by  allowing  tliese  two  motions,  all  the 
"  perplexity,  disorder,  and  confusion  he  had  complained  of  in 
"  the  celestial  motions,  vanished  ;  and  that,  instead  of  these,  a 
"  simple  regular  disposition  of  the  orbits,  and  a  harmony  of  the 
"  motions  appeared,  worthy  of  the  great  Author  of  the  world  *. 

Of  the  truth  of  this  hypothesis,  the  dicoveries  of  the  last  cen- 
tury have  afforded  many  new  proofs  of  a  direct  and  even  de» 
monstrative  nature  ;  and  yet,  it  may  be  fairly  questioned, 
whether  to  Copernicus  and  Galileo,  the  analogical  reasoning 


C6 


♦  Account  of  Newton's  Philosophical  Discoveries,  p.  45.  (2d  Edit.) 
This  presumptive  argument,  as  it  presented  itself  to  the  mind  of  Copernicus,  is  thus 
stated  by  Bailly.  **  Les  hommes  sentcnt  que  la  nature  est  simple  ;  les  stations  et  let 
'<  retrogradations  des  planetes  offroicnt  des  apparences  bizarres ;  le  principe,  qui  les  ra* 
"  nienoit  a  une  marche  simple,  et  naturelle,  ne  pouvoit  (tre  qu*une  verite.**  Hist,  de 
I'Astron.  Mod.  Tom.  I.  p.  351. 
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Stated  in  the  preceding  quotation,  did  not,  of  itself,  appear  so 
conclusive,  as  to  supersede  the  necessity  of  any  fiirtlier  evi- 
dence. The  ecclesiastical  persecutions  which  the  latter  encoun* 
tered  in  defence  of  his  supposed  heresy,  sufficiently  evinces  the 
faith  which  he  reposed  in  liis  astronomical  creed. 

It  is,  however,  extremely  worthy  of  remark,  with  respect  to 
the  Copernican  system,  that  it  affords  no  illustration  whatever 
of  the  justness  of  Hartley's  logical  maxim.  The  Ptolemaic 
system  was  not  demonstrably  inconsistent  with  any  phenomena 
known  in  the  sixteenth  century ;  and,  consequently,  the  pre- 
sumption for  the  new  hypothesis  did  not  arise  from  its  exclusive 
coincidence  with  the  facts,  but  from  the  simplicity  and  beauty 
which  it  possessed  as  a  theory.  The  inference  to  be  deduced 
from  it  is,  therefore,  not  in  favour  of  hypotheses  in  general,  but 
of  hypotheses  sanctioned  by  analogy. 

The  fortunate  hypothesis  of  a  Ring  encircling  the  body  of  Sa- 
turn, by  which  Huyghens  accounted,  in  a  manner  equally  sim- 
ple and  satisfactory,  for  a  set  of  appearances  which,  for  forty 
years,  had  puzzled  all  the  astronomers  of  Europe,  bears,  in  all 
its  circumstances,  a  closer  resemblance  than  any  other  instance 
I  know  of,  to  the  key  of  a  cypher.  Of  its  truth  itis  impossible 
for  the  most  sceptical  mind  to  entertain  any  doubt,  when  it  is 
considered,  that  it  not  only  enabled  Huyghens  to  explain  all 
the  knomi  phenomena,  but  to  predict  those  which  were  after- 
wards to  be  observed.  This  instance,  accordingly,  has  had 
much  stress  laid  upon  it  by  diflferent  writers,  particularly  by 
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Gravesancle  and  Le  Sage*.  I  must  own,  I  am  somewhat 
doubtful,  if  the  discovery  of  a  key  to  so  limited  and  insulated  a 
class  of  optical  facts,  authorizes  any  valid  argument  for  the  em- 
ployment of  mere  hypotheses,  to  decypher  the  complicated 
phenomena  resulting  from  the  general  laws  of  nature.  It  is, 
indeed,  an  example  most  ingeniously  and  happily  selected ; 
but  would  not  perhaps  have  been  so  often  resorted  to,  if  it  had 
been  easy  to  find  othere  of  a  similar  description. 

2.  The  chief  objection,  however,  to  Hartley's  comparison  of 
the  theorist  to  tlie  decypherer  is,  that  there  are  few,  if  any,  phy- 
sical hypotheses,  which  afford  the  only  way  of  explaining  the 
phenomena  to  which  they  are  applied  ;  and  therefore,  admit- 
ting them  to  be  perfectly  consistent  with  all  the  known  facts, 
they  leave  us  in  the  same  state  of  uncertainty,  in  which  the 
decypherer  would  find  himself,  if  he  should  discover  a  variety 
of  keys  to  the  same  cypher.  Des  Cartes  acknowledges,  that 
the  same  effect  might,  upon  the  principles  of  his  philosophy, 
admit  of  manifold  explanations  ;  and  that  nothing  perplexed 
him  more  than  to  know  which  he  ought  to  adopt,  in  preference 
to  the  others.  "  The  powers  of  nature  (says  he)  I  must  con- 
"  fess,  are  so  ample,  that  no  sooner  do  I  observe  any  particular 
"  effect,  than  I  immediately  perceive  that  it  may  be  deduced 
"  from  mtf  principles,  in  a  variety  of  different  ways;  and  no- 


*  Gravesande,  Introd.  ad  Philosoph.  §§  979.  945. 

Opuscules  de  le  Sage,  published  by  M.  Prevost.  Premier  M^moire,  §  25.  The  lat« 
ter  writer  mentions  the  theory  in  question,  as  a  hypothesis  which  received  no  countc* 
nance  whatever  from  the  analogy  of  any  preceding  astronomical  discovery. 
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"  thing,  in  general,  appears  to  me  more  difficult,  than  to  ascer* 
"  tain  by  which  of  these  processes  it  is  really  produced  *•" 
The  same  remark  may  (with  a  very  few  exceptions)  be  extend- 
ed  to  every  hypothetical  theory  which  is  unsupported  by  any 
collaleral  probabilities  arising  from  experience  or  analogy  ;  and 
it  sufficiently  shews,  how  infinitely  interior  such  theories  are,  in 
point  of  evidence,  to  the  conclusions  obtained  by  the  art  of  the 
decypherer.  The  principles,  indeed,  on  which  this  last  art  pro- 
ceeds, may  be  safely  pronounced  to  be  nearly  infallible. 

In  these  strictures  upon  Hartley,  I  have  endeavoured  to  do 
as  much  justice  as  possible  to  his  general  argument,  by  keeping 
entirely  out  of  sight  the  particular  purpose  which  it  was  intended 
to  serve.  By  confining  too  much  his  attention  to  this,  Dr  Reid 
has  been  led  to  carry,  farther  than  was  necessary  or  reasofiable, 
an  indiscriminate  zeal  against  every  speculation  to  which  the 
epithet  hypothetical  can  in  any  degree,  be  applied.  He  has 
been  also  led  to  overlook  the  essential  distinction  between  hy- 
pothetical inferences  from  one  department  of  the  Material^ 
World  to  another,  and  hypothetical  inferences  from  the  Mate- 
rial World  to  the  Intellectual.  It  was  with  the  view  of  apolo- 
gizing for  inferences  of  the  latter  description,  that  Hartley  ad- 


*  Dissertatio  dc  Methoda  In  the  sentence  immediately  following,  Dea  Cartes 
mentions  the  general  rule  which  he  followed^  when  such  an  embarrassment  occurred. 
'^  Hinc  aliter  me  cxtricare  non  possum,  quam  si  rursus  aliqua  expcrimenta  quaeram ; 
**  quae  tolia  sint,  ut  eorum  idem  non  sit  futurus  cventus,  si  hoc  modo  quam  ai  illo  expli- 
*'  cetur."  The  rule  is  excellent ;  and  it  is  only  to  be  regretted,  that  so  few  exemplifi- 
cations of  it  are  to  be  found  in  his  writings. 
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vanced  the  logical  principle  which  gave  occasion  to  the  fore- 
going discussion ;  and  therefore,  I  apprehend ,  the  proper  an*^ 
swer  to  his  argument  is  this  : — Granting  your  principle  to  be 
true  in  all  its  extent>  it  furnishes  no  apology  whatever  for  the 
Theory  of  Vibrations.  If  the  science  of  mind  admit  of  any  il- 
lustration from  the  aid  of  hypotheses,  it  must  be  from  such  hypo- 
theses alone  as  are  consonant  to  tJie  analogy  of  its  own  laws.  To 
assume,  as  a  fact,  the  existence  of  analogies  between  these  laws 
and  those  of  matter,  is  to  sanction  that  very  prejudice  which  it 
is  the  great  object  of  theinductive  science  of  mind  to  eradicate.^ 

I  have  repeatedly  had  occasion,  in  some  of  my  former  pub^ 
lications,  to  observe,  that  the  names  of  almost  all  our  mentalr 
powers  and  operations  are  borrowed  from  sensible  images.  Of 
this  number  are  intuition ;  the  discursive  faculty;  attention ;  re- 
flection ;  conception ;  imagination  ;  apprehension ;  comprehen-. 
sion ;  abstraction ;  invention ;  capacity ;  penetration ;  acuteness. 
The  case  is  precisely  similar  with  the  following  terms  and  phrases^ 
relative  to  a  different  class^  of  mental  phenomena ; — inclina* 
tion ;  aversion ;  deliberation ;  pondering ;  weighing  the  motives 
of  our  actions;  yielding  to  that  motive  which  is  the  strongest; — 
expressions  (it  may  be  remarked  in  passing,)  which,  when  em«> 
ployed,  without  a  very  careful  analysis  of  their  import,  in  the 
discussion  concerning  the  liberty  of  the  will,  gratuitously  pre- 
judge the  very  point  in  dispute;  and  give  the  semblance  of  de- 
monstration,  to  what  is,  in  fact,  only  a  series  of  identical  pro- 
positions, or  a  sophistical  circle  of  words  *. 

*  «  Nothing  (says  Berkeley)  seems  more  to  have  contributed  towards  engaging 

3h 
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That  to  the  apprehensions  of  uneducated  men  such  rneta* 
phorical  or  analogical  expressions  should  present  the  images  and 
the  things  typified,  inseparably  combined  and  blended  tc^lher, 
is  not  wonderful ;  but  it  is  the  business  of  the  philosopher  to 
conquer  these  casual  associations,  and,  by  varying  his  metaphors^ 
when  he  cannot  completelj  lay  them  aside,  to  accustom  him- 
self  to  view  the  phenomena  of  thought  in  that  naked  and  un- 
disguised state  in  which  they  unveil  themselves  to  the  powers 
of  consciousness  and  refleclion.  To  liave  recourse  therefore  to 
the  analogies  suggested  by  popular  language,  for  the  purpose 
of  explaining  the  operations  of  the  mind,  instead  of  advancing 
knowledge,  is  to  confirm  and  to  extend  the  infiueooe  of  vulgar 
errors. 

After  having  said  so  much  in  vindication  of  analogical  con- 
jectures as  steps  towards  physical  discoveries,  I  thought  it  right 
to  caution  my  readers  against  supposing,  that  what  1  have  stated 
admits  of  any  application  to  analogical  theories  of  the  human 
mind.  Upon  this  head,  however,  I  must  not  enlarge  farther  at 
present.  In  treating  of  the  inductive  logic,  I  have  studiously 
confined  my  illustrations  to  those  branches  of  knowledge  in 
which  it  has  already  been  exemplified  with  indisputable  suc- 


"  men  in  controversies  and  mistakes  with  regard  to  the  nature  and  operationa  of  the 
**  mind,  than  the  being  used  to  speak  of  those  things  in  terms  borrowed  from  sensible 
"  ideas.  For  example,  the  will  is  termed  the  motion  of  the  soul.  This  infuses  a  belief^ 
<<  that  the  mind  of  man  is  as  a  ball  in  motion,  impelled  and  determined  by  the  objects 
<<  of  sense,  as  necessarily  as  that  is  by  the  stroke  of  a  racket*'  (Principles  of  Human 
Knowledge. } 
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cess ;  avoiding,  for  obvious  reasons,  any  reference  to  sciences 
in  which  its  utility  still  remains  to  be  ascertained. 


III. 


Supplemental  Observations  on  the  words  Induction  and  Ana- 
logy, as  used  in  Mathematics. 

Befoke  dismissing  the  subjects  of  induction  and  analogy, 
considered  as  methods  of  reasoning  in  Physics,  it  remains  for 
me  to  take  some  slight  notice  of  the  use  occasionally  made 
of  the  same  terms  in  pure  Mathematics.  Although,  in  conse« 
quence  of  the  very  different  natures  of  these  sciences,  the  in- 
duction and  analogy  of  the  one  cannot  fail  to  differ  widely 
from  the  induction  and  analogy  of  the  other,  yet,  from  the  ge- 
neral history  of  language,  it  may  be  safely  presumed,  that  this 
application  to  both  of  a  common  phraseology,  has  been  sug- 
gested by  certain  supposed  points  of  coincidence  between  the 
two  cases  thus  brought  into  immediate  comparison  *. 

It  has  been  hitherto,  with  a  very  few  if  any  exceptions,  the 
universal  doctrine  of  modern  as  well  as  of  ancient  logicians, 


*  I  have  already  observed  (See  p.  347  of  this  volume)  that  mathematicians  fre- 
quently avail  themselves  of  that  sort  of  induction  which  Bacon  describes  "  as  proceed- 
''  ing  by  simple  enumeration."  The  induction,  of  which  I  am  now  to  treat,  has  very 
little  in  common  with  the  other,  and  bears  a  much  closer  resemblance  to  that  recom- 
mended in  the  Novum  Organon. 
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that  ^'  no  mathematical  proposition  can  be  proved  by  induc- 
^'  tion/'  To  this  opinion  Dr  Reid  has  given  his  sanction  in  the. 
strongest  terms ;  observing,  that  "  although  in  a  thousand  cases, 
"  it  should  be  found  by  experience,  that  the  area  of  a  plane 
"  triangle  is  equal  to  the  rectangle  under  the  base  and  half  the 
^'  altitude,  this  would  not  prove  that  it  must  be  so  in  all  cases, 
'^and  cannot  be  otherwise,  which  is  what  the  mathematician 
"  affirms  */' 

That  some  limitation  of  this  general  assertion  is  necessary, 
appears  plainly  from  the  well-known  fact,  that  induction  is  a 
species  of  evidence  on  which  the  most  scrupulous  reasoners  are 
accustomed,  in  their  mathematical  inquiries,  to  rely  with  impli- 
cit confidence ;  and  which,  although  it  may  not  of  itself  de- 
monstrate that  the  theorems  derived  from  it  are  necessarily 
true,  is  yet  abundantly  sufficient  to  satisfy  any  reasonable  mind 
that  they  hold  universally.  It  was  by  induction  (for  example) 
that  Newton  discovered  the  algebraical /ormu/a  by  which  we  are 
enabled  to  determine  any  power  whatever,  raised  from  a  bino^ 
mial  root,  without  performing  the  progressive  multiplications. 
The  formula  expresses  a  relation  between  the  exponents  and  the 
co-efficients  of  the  different  terms,  which  is  found  to  hold  in  all 
cases,  as  far  as  the  table  of  powers  is  carried  by  actual  calcula- 
tion ; — from  which  Newton  inferred,  that  if  this  table  were  to  be 
continued  in  infinitwn^  the  ssuneformula  would  correspond  equal- 
ly with  every  successive  power.  There  is  no  reason  to  suppose 
that  he  ever  attempted  to  prove  the  theorem  in  any  other  way ; 


*  Essays  on  the  Intell.  Powers,  p.  615.  4to  edit, 
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and  yet,  there  cannot  be  a  doubt,  that  he  was  as  firmly  satis- 
fied of  its  being  universaUy  true,  as  if  he  had  examined  all  the 
different  demonstrations  of  it  which  have  since  been  given  *. 
Numberless  other  illustrations  of  the  same  thing  might  be  bor- 
rowed, both  from  arithmetic  and  geometry  -j-. 


•  "  The  truth  of  this  theorem  was  long  known  only  by  trial  in  particular  cases,  and 
"  by  induction  from  analogy  ;  nor  does  it  appear  that  even  Newton  himself  ever  at- 
**  tempted  any  direct  proof  of  it."  (Hutton's  Mathematical  Dictionary,  Art.  Binomial 
Theorem.)  For  some  interesting  information  with  respect  to  the  history  of  this  disco- 
very, see  the  very  learned  Introduction  prefixed  by  Dr  Hutton  to  his  edition  of  Sher- 
win's  Mathematical  Tables  ;  and  the  second  volume  (p.  165)  of  the  Scriptores  Loga- 
rlthmiciy  edited  by  Mr  Baron  Maseres. 

f  In  the  Arithmetica  Infinitorum  of  Dr  Wallis,  considerable  use  is  made  of  the  Me- 
thod of  Induction.  **  A  raide  d'une  induction  habilement  m^nag^e  (says  Montucla)  et 
*^  du  fil  de  Fanalogie  dont  il  s^ut  toujours  s'aider  avec  succ^s,  il  soumit  ^  la  g^om^trie 
''  une  multitude  d*objeta  qui  lui  avoient  6chapp6  jusqu*  alors.*'  (Hist,  des  Mathem. 
Jome  II.  p.  299.)  This  innovation  in  the  established  forms  of  mathematical  reasoning 
gave  offence  to  some  of  his  contemporaries ;  in  particular,  to  M.  de  Fermat,  one  of  the 
most  distinguished  geometers  of  the  17th  century.  The  ground  of  his  objection^  how- 
ever,  (it  is  worthy  of  notice)  was  not  any  doubt  of  the  conclusions  obtained  by  Wallis ; 
but  because  he  thought  that  their  truth  might  have  been  established  by  a  more  legiti- 
mate  and  elegant  process.  ''  Sa  fa^on  de  demon trer,  qui  est  fondoe  sur  induction  plu- 
'^  tot  que  sur  un  raisonnement  k  la  mode  d'Archimede,  fera  quelque  peine  aux  novices, 
'^  qui  veulent  des  syllogismes  demonstratifs  depuis  le  commencement  jusqu'^  la  fin.  Ce 
**  n*est  pas  que  je  ne  I'approuve,  mais  toutes  ses  propositions  pouvant  6tre  demontrees 
''  via  ordinandi  legitimdy  et  Archimedcedy  en  beaucoup  moins  de  paroles,  que  n'en  conti- 
^'  ent  son  livre,  je  ne  s^ai  pas  pourquoi  il  a  prefere  cette  manidre  k  Tancienne,  qui  est 
*^  plus  convainquante  et  plus  elegante,  ainsi  que  j'espere  lui  faire  voir  h  mon  premiei* 
*'  ioisir."  Lettre  de  M.  de  Fermat  a  M.  le  Chev.  Kenelme  Digby.  (See  Fermat's 
Varia  Opera  Mathematical  p.  191.)  For  Wallis's  reply  to  these  strictures,  see  his  Al^ 
gcbrot  Cap.  Ixxix ;  and  his  Commercium  Epistolicum. 

In  the  Opuscules  of  M.  le  Sage,  I  find  the  following  sentence  quoted  from  a  work  of 
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Into  whal  principles,  it  may  be  asked,  is  the  validity  of  such 
a  proof  in  mathematics  ultimately  resolvable  ? — To  me  it  ap- 
pears to  take  for  granted  certain  general  logical  maxims ;  and 
to  imply  a  secret  process  of  legitimate  and  conclusive  reason* 
ing,  though  not  conducted  agreeably  to  the  rules  of  mathemati* 
cal  demonstration,  nor  perhaps  formally  expressed  in  words. 
Thus,  in  the  instance  mentioned  by  Dr  Reid,  I  shall  suppose, 
that  I  have  first  ascertained  experimentally  the  truth  of  the 
proposition  in  the  case  of  an  equilateral  triangle;  and  that  I 
afterwards  find  it  to  hold  in  all  the  other  kinds  of  triangles^ 
whether  isosceles  or  scalene,  right-angled,  obtuse-angled,  or 
acute-angled.  It  is  impossible  for  me  not  to  perceive,  that 
this  property,  having  no  connection  with  any  of  the  particidar 
circumstances  which  discriminate  different  triangles  firom  each 
other^  must  arise  from  something  common  to  all  triangles,  and 
must  therefore  be  a  universal  property  of  that  figure.  In  like 
manner,  in  the  binomial  theorem^  if  the  formula  correspond 
with  the  table  of  powers  in  a  variety  of  particular  instances, 
(which  instances  agree  in  no  other  respect,  but  in  being 
powers  raised  from  the  same  binomial  root,)  we  must  con- 
clude— and,  I  apprehend  that  our  conclusion  is  perfectly  war- 
ranted by  ihe  soundest  logic, — that  it  is  this  common  property 
which  renders  the  theorem  true  in  all  these  cases,  and  conse- 


La  Place,  which  I  have  not  had  an  opportunity  of  seeing.  The  judgment  of  so  great 
a  master,  on  a  logical  question  relative  to  his  own  studies,  is  of  peculiar  value.  *'  La 
''  methode  d'induction,  quoique  excellence  pour  dicouvrir  des  veritis  genSraleSf  ne  doit  pas 
**  dispenser  de  les  demontrer  avec  rigueur."  (Lemons  donn^es  aux  Ecoles  NormaleSp 
Prem.  Vol.  p.  SSO.) 
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quendy,  that  it  must  necessarily  hold  in  every  other.  Whether, 
on  the  supposition  that  we  had  never  had  any  previous  experi- 
ence of  demonstrative  evidence,  we  should  have  been  led,  by 
the  mere  inductive  process,  to  form  the  idea  of  necessary  truths 
may  perhaps  be  questioned  ;  but  the  slightest  acquaintance 
with  mathematics  is  sufficient  to  produce  the  most  complete 
conviction,  that  whatever  is  universally  true  in  that  science, 
must  be  true  of  necessity  ;  and,  therefore,  that  a  universal,  and 
a  necessary  truth,  are,  in  the  language  of  mathematicians,  sy- 
nonymous expressions.  If  this  view  of  the  matter  be  just,  the 
evidence  afforded  by  mathematical  induction  must  be  allowed 
to  differ  radically  from  that  of  physical ;  the  latter  resolving 
ultimately  into  our  instinctive  expectation  of  the  laws  of  na- 
ture, and  consequently,  never  amounting  to  that  demonstrative 
certainty,  which  excludes  the  possibility  of  anomalous  excep- 
tions. 

I  have  been  led  into  this  train  of  thinking  by  a  remark  which 
La  Place  appears  to  me  to  have  stated  in  terms  much  too  un- 
qualified ; — "  Que  la  marche  de  Newton,  dans  la  d6couverte 
"  de  la  gravitation  universelle,  a  6t6  exactement  la  m6me,  que 
"  dans  celle  de  la  formule  du  binome.''  When  it  is  recol- 
lected, that,  in  the  one  case,  Newton's  conclusion  related  to  a 
contingent  J  and  in  the  other  to  a  necessary  truth,  it  seems  diffi- 
cult to  conceive,  how  the  logical  procedure  which  conducted 
him  to  both  should  have  been  exactly  the  same.  In  one  of  his 
queries,  he  has  (in  perfect  conformity  to  the  principles  of  Ba^ 
con's  logic)  admitted  the  possibiUty,  that  ^'  God  may  vary  the 
^^  laws  of  nature,  and  make  worlds  of  several  sorts,  in  several 
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^'  parts  of  the  universe/'  ^^  At  least,  (he  adds)  I  see  nothing 
^*  of  contradiction  in  all  this*."  Would  Newton  have  expres* 
sed  himself  with  equal  scepticism  concerning  the  universality 
of  his  binomial  theorem ;  or  admitted  the  possibiUty  of  a  single 
exception  to  it,  in  the  indefinite  progress  of  actual  involution  ? 
In  short,  did  there  exist  the  sUghtesl  shade  of  difference  be- 
tween the  degree  of  his  assent  to  this  inductive  resulty  and  that 
extorted  from  him  by  a  demonstration  of  Euclid? 

Although,  therefore,  the  mathematician,  as  well  as  the  natu« 
ral  philosopher,  may,  without  any  blameable  latitude  of  expres- 
sion, be  said  to  reason  by  induction^  when  he  draws  an  infe- 
rence from  the  known  to  the  unknown,  yet  it  seems  indisput- 
able, that,  in  all  such  cases,  he  rests  his  conclusions  on  grounds 
essentially  distinct  from  those  wliich  form  liie  basis  of  experi* 
Aental  science. 

The  word  analogy^  too,  as'  well  as  induction^  is  common  to 
physics,  and  to  pure  mathematics.  It  is  thus  we  speak  of  the 
analogy  running  through  the  general  properties  of  the  different 
conic  sections,  with  no  less  propriety  than  of  the  analogy  run« 
ning  through  the  anatomical  structure  of  different  tribes  of  ani^ 
mals.  In  some  instances,  these  mathematical  analogies  are 
coUected  by  a  species  of  induction  ;  in  others,  they  are  inferred 
as  consequences  from  more  general  truths,  in  which  they  are 
included  as  particular  cases.  Thus,  in  the  curves  which  have 
just  been  mentioned,  while  we  content  ourselves  (as  many  ele- 

•  Query  SI. 
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mentary  writers  have  done)*  with  deducing  their  properties 
from  mechanical  descriptions  on  a  plane,  we  rise  experimentally 
from  a  comparison  of  the  propositions  which  have  been  sepa* 
rately  demonstrated  with  respect  to  each  curve,  to  more  compre- 
hensive theorems,  applicable  to  all  of  them ;  whereas,  when  we 
begin  with  considering  them  in  their  commcm  origin^  we  have 
it  in  our  power  to  trace  from  the  source,  both  their  generic 
properties,  and  their  specific  peculiarities.  The  satisfaction 
arising  from  this  last  view  of  the  subject  can  be  conceived  by 
those  alone  who  have  experienced  it ;  although  I  am  some- 
what doubtful  whether  it  be  not  telt  in  the  greatest  degree  by 
such  as,  after  having  risen  from  the  contemplation  of  particular 
truths  to  other  truths  more  general,  have  been  at  last  conductp^ 
ed  to  some  commanding  station,  where  the  mutual  connections 
and  affinities  of  the  whole  system  are  brought,  at  once,  under 
the  range  of  the  eye.  Even,  however,  before  we  have  reach- 
ed this  vantage-ground,  the  contemplation  of  the  analogy, 
considered  merely  as  a  factj  is  pleasing  to  the  mind ;  partly, 
from  the  mysterious  wonder  it  excites,  and  partly  from  the 
convenient  generalization  of  knowledge  it  affords.  To  the 
experienced  mathematician  this  pleasure  is  farther  enhanced, 
by  the  assurance  which  the  analogy  conveys,  of  the  existence 
of  yet  undiscovered  theorems,  far  more  extensive  and  luminous 
than  those  which  have  led  him,  by  a  process  so  indirect,  so 
tedious,  and  comparatively  so  unsatisfactory,  to  his  general 
conclusions. 


*  L'Hospital,  Simson,  &c« 

Si 
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In  this  last  respect,  the  pleasure  derived  from  analogy 
in  mathematics,  resolves  into  the  same  principle  with  that 
which  seems  to  have  the  chief  share  in  rendering  the  analogies 
among  the  different  departments  of  nature  so  interesting  a  sub* 
ject  of  speculation.     In  both  cases,  a  powerful  and  agreeable 
stimulus  is  applied   to  the   curiosity,  by  the  encouragement 
given  to  the  exercise  of  the  inventive  faculties,  and  by  the 
hope  of  future  discovery,  which  is  awakened  and  cherished. 
As  the  analogous  properties  (for  instance)  of  the  conic  sections, 
point  to  some  general  theorems  of  which  they  are  corollaries; 
so  the  analogy  between  the  phenomena  of  Electricity  and 
those  of  Galvanism  irresistibly  suggests  a  confident,  though 
vague  anticipation  of  some  general  physical  law  comprehend* 
ing  the  phenomena  of  both,  but  differently  modified  in  its 
sensible  results  by  a  diversity  of  circumstances*.    Indeed, 
it  is  by  no  means  impossible,  that  the  pleasure  we  receive 
even  from  those  analogies  which  are  the  foundation  of  poeti* 
cal  metaphor  and  simile,  may  be  found  resolvable,  in  part, 
into  the  satisfaction  connected  with  the  supposed  discovery  of 
truth,  or  the  supposed  acquisition  of  knowledge;  the  faculty  of 
imagination  giving  to  ihese  illusions  a  momentary  ascendant 
over  the  sober  conclusions  of  experience ;  and  gratifying  the 
understanding  with  a  flattering  consciousness  of  its  own  force, 
or  at  least  with  a  consolatory  ibrgetfulness  of  its  own  weak- 
ness* 


«  See  Note  (Y.) 
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SECTION  V. 

Of  certain  misapplications  of  the  words  Experience  and  Induction 
in  the  phraseology  of  Modern  Science. — Illmtrations  from  Me- 
dicine  and  from  Political  Ecofiomy. 

In  the  first  Section  of  this  Chapter,  I  endeavoured  to  point 
out  the  characteristical  peculiarilies  by  which  the  Inductive 
Philosophy  of  the  Newtonians  is  distinguished  from  the  hypo- 
thetical systems  of  their  predecessors ;  and  which  entitle  us 
to  indulge  hopes  with  respect  to  the  permanent  stabiUty  of 
their  doctrines,  which  might  be  regarded  as  chimerical,  if,  in 
anticipating  the  future  history  of  science,  we  were  to  be  guided 
merely  by  the  analogy  of  its  revolutions  in  the  ages  that  arc 
past. 

In  order,  however,  to  do  complete  justice  to  this  argument, 
as  well  as  to  prevent  an  undue  extension  of  the  foregoing  con- 
clusions, it  is  necessary  to  guard  the  reader  against  a  vague 
application  of  the  appropriate  terms  of  inductive  science  to  in- 
quiries which  have  not  been  rigorously  conducted,  according 
to  the  rules  of  the  inductive  logic.  From  a  want  of  attention  to 
this  consideration,  there  is  a  danger,  on  the  one  hand,  of  lend- 
ing  to  sophistry  or  to  ignorance  the  authority  of  those  illustri- 
ous names  whose  steps  they  profess  to  follow ;  and,  on  the 
other,  of  bringing  discredit  on  that  method  of  investigation,  of 
which  the  language  and  other  technical  arrangements  have 
been  thus  perverted. 
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Among  the  distinguishing  features  of  the  new  logic,  when 
considered  in  contrast  with  that  of  the  schoolmen,  the  most 
prominent  is  the  regard  which  it  professes  to  pay  to  experience^ 
as  the  only  solid  foundation  of  human  knowledge.  It  may  be 
worth  while,  therefore,  to  consider,  how  far  the  notion  com- 
monly annexed  to  this  word  is  definite  and  precise;  and 
whether  there  may  not  sometimes  be  a  possibility  of  its  being 
employed  in  a  sense  more  general  and  loose,  than  the  authors 
who  are  looked  up  to  as  the  great  models  of  inductive  investi- 
gation understood  it  to  convey  *. 


*  As  the  reflections  which  follow  are  entirely  of  a  practical  nature,  I  shall  expreta 
adyself  (as  for  as  18  consistent  with  a  due  regard  to  precision)  agreeably  to  the  modes 
of  speaking  in  common  use ;  without  affecting  a  scrupulous  attention  to  some  specula- 
tive distinctions,  which,  however  curious  and  interesting,  when  considered  in  connection 
with  the  Theory  of  the  Mind,  do  not  lead  to  any  logical  conclusions  of  essential  impor- 
tance in  the  conduct  of  the  Understanding.     In  such  sciences,  for  example,  as  Astro- 
nomy, Natural  Philosophy,  and  Chemistry,  which  rest  upon  phenomena  open  to  the 
scrutiny  of  every  inquirer,  it  would  obviously  be  puerile  in  the  extreme  to  attempt  draw- 
ing the  line  between  facts  which  have  been  ascertained  by  our  own  personal  observa- 
tion, and  those  which  we  have  implicitly  adopted  upon  our  faith  in  the  univenal  con- 
sent of  the  scientific  world.     The  evidence,  in  both  casea,  may  be  equally  irresistible  ; 
and  sometimes  tlie  most  cautious  reasoners  may  justly  be  disposed  to  consider  that  of 
testimony  as  the  least  fallible  of  the  two. 

By  far  the  greater  part,  indeed,  of  what  is  commonly  called  experimental  knowledge, 
will  be  found,  when  traced  to  its  origin,  to  resolve  entirely  into  our  confidence  in  the 
judgment  and  the  veracity  of  our  fellow- creatures ;  nor  (in  the  sciences  already  men- 
tioned) has  this  identification  of  the  evidence  of  testimony  with  that  of  experience,  the 
slightest  tendency  to  affect  the  legitimacy  of  our  inductive  conclusions. 

In  some  other  branches  of  knowledge,  (more  particularly  in  tliose  political  doc- 
trines which  assume  as  incontrovertible  data  the  details  of  ancient  histor}')  the  autho- 
rity of  testimony  is,  for  obvious  reasons,  much  more  questionable ;  and  to  dignify  it,  in 
these,  with  the  imposing  character  of  experience,  is  to  strengthen  one  of  the  chief  bul- 
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In  the  course  of  the  abstract  speculations  contained  in  the 
preceding  section^  I  have  remarked,  that  although  the  dif- 
ference between  the  two  sorts  of  evidence,  which  are  com- 
monly referred  to  the  separate  heads  of  experience  and  of  ana^ 
logjf^  be  rather  a  difference  in  degree  tlian  in  kindj  yet  that  it  is 
useful  to  keep  these  terms  in  view,  in  order  to  mark  the  con- 
trast between  cases  which  are  separated  from  each  other  by  a 
very  wide  and  palpable  interval ;— -more  especially,  to  mark 
the  difference  between  an  argument  from  individual  to  indivi- 
dual of  the  same  species,  and  an  argument  from  species  to 
species  of  the  same  genus.  As  this  distinction,  however,  when 
accurately  examined,  turns  out  to  be  of  a  more  vague  and  po- 
pular nature  than  at  first  sight  appears,  it  is  not  surpris- 
ing that  instances  should  occasionally  present  themselves, 
in  which  it  is  difficult  to  say,  of  the  evidence  before  us,  to 
which  of  these  descriptions  it  ought  to  be  referred.     Nor  does 


warks  of  popular  prejudices.  This  view  of  the  subject,  however,  although  well  entitled 
to  the  attention  of  the  logician,  has  no  immediate  connection  witli  my  present  argu- 
ment ;  and  accordingly  I  shall  make  no  scruple*  in  the  sequel,  to  comprehend,  under 
tlie  name  of  experience,  the  grounds  of  our  assent  to  all  the  Joels  on  which  our  reason- 
ings proceed,  provided  only  that  the  certainty  of  these  facts  be,  on  either  supposition, 
equally  indisputable. 

The  logical  errors  which  it  is  the  aim  of  this  section  to  correct,  turn  upon  a  still  more 
dangerous  latitude  in  the  use  of  this  word ;  in  consequence  of  which,  the  authority  of 
experience  comes  insensibly  to  be  extended  to  innumerable  opinions  resting  solely  on 
supposed  analogies  ;  while,  not  unfrequently,  the  language  of  Bacon  is  quoted  in  bar 
of  aiiy  theoretical  argument  on  the  other  side  of  the  question. 

I  have  added  this  note,  partly  to  obviate  some  criticisms,  to  which  my  own  phraseo- 
logy may,  at  first  sight,  appear  liable ;  and  partly  to  point  out  the  connection  between 
the  following  discussion,  and  some  of  the  foregoing  speculations. 
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this  doubt  lead  merely  to  a  question  concerning  phraseology : 
it  produces  a  hesitation  which  must  have  some  effect  even  on 
the  judgment  of  a  philosopher ;  the  maxims  to  which  we  have 
been  accustomed,  in  the  course  of  our  early  studies,  leading 
us  to  magnify  the  evidence  of  experience  as  the  sole  test  of 
truth ;  and  to  depreciate  that  of  analogy ^  as  one  of  the  most 
fertile  sources  of  error.  As  these  maxims  proceed  on  the  sup- 
position,  that  the  respective  provinces  of  both  are  very  pre- 
cisely defined,  it  is  evident,  that,  admitting  them  to  be  per- 
fectly just  in  themselves,  much  danger  may  still  be  conceiv- 
able from  their  injudicious  application.  I  shall  endeavour  to 
illustrate  this  remark  by  some  familiar  instances;  which,  I 
trust,  will  be  sufficient  to  recommend  it  to  the  farther  con- 
sideration of  future  logicians.  To  treat  of  the  subject  with 
that  minuteness  of  detail  which  is  suited  to  its  importance,  is 
incompatible  with  the  subordinate  place  which  belongs  to  it 
in  my  general  design. 

It  is  observed  by  Dr  Reid  *,  that  "  in  medicine,  physicians 
must,  for  the  most  part,  be  directed  in  their  prescriptions  by 
analogy.  The  constitution  of  one  human  body  is  so  like  to 
^^  that  of  another,  that  it  is  reasonable  to  think,  that  what  is  the 
"  cause  of  health  or  sickness  to  one,  niay  have  the  same  effect 
*^  on  another.  And  this  (he  adds)  is  generally  found  tru^ 
"  though  not  without  some  exceptions/' 


I  am  doubtful  if  this  observation  be  justified  by  the  common 


*  Essays  on  the  Intellect.  Powers,  p.  5S. 
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use  of  language ;  which,  as  far  as  I  am  able  to  judge,  uniform* 
\y  refers  the  evidence  on  which  a  cautious  physician  pro- 
ceeds, not  to  analogy^  but  to  experience.  The  German  monk, 
who,  (according  to  the  popular  tradition)  having  observed  the 
salutary  effects  of  antimony  upon  some  of  the  lower  animals, 
ventured  to  prescribe  the  use  of  it  to  his  own  fraternity,  might 
be  justly  said  to  reason  analogically  ; — ^inasmuch  as  his  ex  peri* 
ence  related  to  one  species,  and  his  inference  to  another.  But 
if^  after  having  thus  poisoned  all  the  monks  of  his  own  con- 
vent, he  had  persevered  in  recommending  the  same  mineral  to 
the  monks  of  another,  the  example  of  our  most  correct  writers 
would  have  authorized  us  to  say,  (how  far  justly  is  a  different 
question)  that  he  proceeded  in  direct  opposition  to  the  evi- 
dence of  experience^ 

In  offering  this  slight  criticism  on  Dr  Reid,  I  would  be 
very  far  from  being  understood  to  say,  that  the  common 
phraseology  is  more  unexceptionable  than  his.  I  would  on- 
ly remark,  that  his  phraseology  on  this  occasion  is  almost 
peculiar  to  hiniself ;  and  that  the  prevaihng  opinions,  both 
of  philosophers  and  of  the  multitude,  incline  them  to  rank 
the  grounds  of  our  reasoning  in  the  medical  art,  at  a  much 
higher  point  in  the  scale  of  evidence,  than  what  is  marked 
by  the  word  analogy.  Indeed,  I  should  be  glad  to  know,  if 
there  be  any  one  branch  of  human  knowledge,  in  which  men 
are,  in  general,  more  disposed  to  boast  of  the  lights  of  expert- 
e/ice,  than  in  the  practice  of  medicine. 

It  would,  perhaps,  have  been  better  for  the  world,  if  the  ge- 
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neral  habits  of  thinking  and  of  speakings  had,  in  this  instance^ 
been  more  agreeable  than  they  seem  to  be  in  fact,  to  Dr  Raid's 
ideas; — or^at  least,  if  some  qualifying  epithet  had  been  invari- 
ably added  to  the  word  experience^  to  show  willi  how  very  great 
latitude  it  is  to  be  understood,  when  applied  to  tlie  evidc*nce  on 
which  the  physician  proceeds  in  the  exercise  of  his  art-  Tiie 
truth  is,  that,  even  on  the  most  favourable  supposition,  this  evi* 
dence,  so  far  as  it  rests  on  experience,  is  weakened  or  destroy- 
ed  by  the  uncertain  conditions  of  every  new  case  to  which 
his  former  results  are  to  be  applied  ;  and  that,  without  a  pecii- 
liar  sagacity  and  discrimination  in  marking,  not  only  the  resem* 
bling,  but  the  characteristical  features  of  disorders,  classed  uii* 
der  the  same  technical  name,  his  |)ractice  cannot,  with  pro* 
priety,  be  said  to  be  guided  by  any  one  rational  principle  of 
decision,  but  merely  by  Wind  and  random  conjecture.  The 
more  sucessfully  this  sagacity  and  discrimination  are  exercised, 
the  more  nearly  does  the  evidence  of  medical  practice  ap- 
proach to  that  of  experience  ;  but,  in  every  instance,  without 
exception,  so  immense  is  the  distance  between  them,  as  to  rea- 
der the  meaning  of  the  word  experience^  when  applied  to  medi- 
cine, essenlially  difl'erent  iVom  its  import  in  those  sciences  where 
it  is  possible  for  us,  in  all  cases,  by  due  attention  to  the  cir- 
cumstances of  an  experiment,  to  predict  its  result  with  an  al- 
most infallible  certainty  *. 


♦  "  L  art  dc  conjecturer  en  Medicine  ne  sauroit  consistcr  dans  une  suite  de  raison* 
<'  neinens  appuyt's  sur  un  vain  systeme.  C'est  uniqucment  Tart  de  comparer  une  niala^ 
<^  die  qu'on  doit  guiTir,  avcc  Ics  maladies  scmblables  qu'on  a  drja  connues  par  son  expe- 
*<  ricnce  ou  par  ccllc  des  autres.     Get  art  consiste  mi'me  quelquefois  a  apperceroir  un 
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Notwithstanding  this  very  obvious  consideration,  it  has  be- 
come  fashionable  among  a  certain  class  of  medical  practi- 
tioners, since  the  lustre  thrown  on  the  inductive  logic  of  Bacon 
by  the  discoveries  of  Newton  and  the  researches  of  Boyle,  to 
number  their  art  with  the  other  branches  of  experimental  phi- 
losophy ;  and  to  speak  of  the  difference  between  the  empiric 
and  the  scientific  physician,  as  if  it  were  exactly  analogous  to 
that  between  the  cautious  experimenter  and  the  hypothetical 
theorist  in  physics.  Experience,  (we  are  told)  and  experience 
alone,  must  be  our  guide  in  medicine,  as  in  all  the  other  depart- 
ments of  physical  knowledge : — Nor  is  any  innovation,  however 
rational,  proposed  in  the  established  routine  of  practice,  but  an 
accumulation  of  alleged  cases  is  immediately  brought  forward, 
as  an  experimental  proof  of  the  dangers  which  it  threatens. 

It  was  a  frequent  and  favourite  remark  of  the  late  Dr  Cul- 
len, — that  there  are  more  false  facts  current  in  the  world  than 
false  theories ;  and  a  similar  observation  occurs,  more  than 


-^^ 


^*  rapport  entre  des  maladies  qui  paroissent  n'en  point  avoir,  comme  aussi  des  difieren- 

'^  ces  essentielles,  quoiquc  fugitives,  entre  celles  qui  paroissent  se  ressembler  le  plus. 

**  Plus  on  aura  rassembl^  de  faits,  plus  on  sera  en  etat  de  conjecturer  heureusement ; 

*'  suppose  neanmoins  qu'on  ait  d'ailleurs  cette  justesse  d'esprit  que  la  nature  seule  pent 

**  donner. 

'<  Ainsi  lemeillcur  ra^decin  n'est  pas  (comme  le  prtjug^  le  suppose)  celui  qui  ao 

*^  cumule  en  aveugle  et  en  courant  beaucoup  de  pratique,  mais  celui  qui  ne  fait  que  des 
'*  observations  bien  approfondies,  et  qui  joint  k  ces  observations  le  nombre  beaucoup 
«  plus  grand  des  observaticms  faites  dans  tous  les  siecles  par  des  hommes  animus  du 
<'  meme  esprit  que  lui.  Ces  observations  sont  la  veritable  experience  du  medecin/' 
D'Alembert,  Eclaircissemens  sur  les  Elemens  de  Fhilosophie>  §  vi.^ 

3e 


44A  BLEMENTS  OF  THE  PHILOSOVHT  [CHAF.  IT» 

ODce^  in  the  Novum  Organon.  ^^  Men  of  learaiag  (says  Ba« 
^^  con  in  one  passage)  are  too  often  led,  from  indolence  of  cre» 
<<  dulity,  to  avail  themselves  of  mere  rwnoun  or  whispers  i^t^H 
^^  periencej  as  confirmations,  and  sometimes  as  the  very  ground- 
<<  work  of  their  philosophy ;  ascribing  to  them  the  same  autlK>- 
^^  rity  as  if  ihey  rested  on  legitimate  testimony.  Like  to  a  go- 
^'  vemment  which  should  regulate  its  measures,  not  by  the  offi-% 
<<  cial  information  received  from  its  own  accredited  ambasaa* 
^^  dors,  but  by  the  gossipings  of  newsmongers  in  the  streets. 
^'  Such,  in  truth,  is  the  manner  in  which  the  interests  of  philo» 
^^  sophy,  as  £ur  as  experience  is  concerned,  have  been  hitherto 
^^  administered.  Nothing  is  to  be  found  which  has  been  dulji 
*'  investigated ;  nothing  which  has  been  verified  by  a  caieful 
^^  examination  of  proofs ;  nothing  which  has  been  reduced  to 
^^  the  standard  of  number,  weight,  or  measure  */^ 

This  very  important  aphorism  deserves  the  serious  attea«< 
tion  of  those  who,  while  they  are  perpetually  declaiming 
against  the  uncertainty  and  fallacy  of  systems,  are  themselves 
employed  in  amassing  a  chaos  of  insulated  particulars,  which 
they  admit  upon  the  slenderest  evidence.  Such  men,  sensible 
of  their  own  incapacity  for  scientific  investigation,  have  often 
a  malicious  pleasure  in  destroying  the  fabrics  of  their  predeces- 
sors ;  or,  if  they  should  be  actuated  by  less  unworthy  motives, 
they  may  yet  feel  a  certain  gratification  to  their  vanity,  in  as- 
tonishing the  world  with  anomalous  and  unlooked  for  pheno- 
mena ; — ^a  weakness  which  results  not  less  naturally  from  igno- 

*  Nov.  Org,  Lib.  L  Aph.  xcviii. 
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ranee  and  foUy^  than  a  bias  to  premature  generalisation  from 
the  consciousness  of  genius. — Both  of  these  iireaknesses  are  un« 
doubtedly  adverse  to  the  progress  of  scioice ;  but,  in  the  actual 
state  of  human  knowledge,  the  foima  is  petiiaps  the  more 
dangerous  of  the  two. 

In  the  practice  of  medicine  (to  which  topic  I  wish  to  confine 
myself  more  particularly  at  present)  there  are  a  variety  of  other 
circumstances,  which,  abstracting  from  any  suspicion  of  bad 
faith  in  those  on  whose  testimony  the  credibility  of  facts  de- 
pends, have  a  tendency  to  vitiate  the  most  candid  accounts 
of  what  is  commonly  dignified  with  the  title  of  eaperience.  So 
deeply  rooted  in  the  constitution  of  the  mind  is  that  disposi« 
tion  on  which  philosophy  is  grafted,  that  the  simplest  narrative 
<^  the  most  illiterate  observer  involves  more  or  less  of  hypo- 
thesis ;  nay^  in  general,  it  will  be  found,  that,  in  proportion  to 
his  ignorance^  the  greater  is  the  number  of  conjectural  princi- 
jdes  involved  in  his  statements. 

A  village-apothecary  (and,  if  possible,  in  a  still  greater  de- 
gree, an  experienced  nurse)  is  seldom  able  to  describe  the 
plainest  case,  without  employing  a  phraseology  of  which  every 
word  is  a  theory ;  whereas  a  simple  and  genuine  specification 
of  the  phenotnena  which  mark  a  particular  disease ; — a  specie 
fication  unsophisticated  by  fancy,  or  by  preconceived  opinions, 
may  be  regarded  as  unequivocal  evidence  of  a  mind  trained 
by  long  and  successful  study  to  the  most  difficult  of  all  arts, 
diat  of  the  faithful  interpretation  cf  nature. 
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IndependenUy,  however,  of  all  these  circumstances,  which 
tend  so  powerfiilly  to  vitiate  the  data  whence  the  physician 
has  to  reason ;  and  supposing  his  assumed  facts  to  be  stated, 
not  only  with  the  most  scrupulous  regard  to  truth,  but  with 
the  most  jealous  exclusion  of  theoretical  expressions,  still  the 
evidence  upon  which  he  proceeds  is,  at  best,  conjectural  and 
dubious,  when  compared  with  what  is  required  in  chemistry 
or  in  mechanics.  It  is  seldom,  if  ever,  possible,  that  the  de- 
scription of  afiy  medical  case  can  include  all  the  circum- 
stances with  which  the  result  was  connected ;  and,  therefore, 
how  true  soever  the  facts  described  may  be,  yet  when  the 
conclusion  to  which  they  lead  comes  to  be  apphed  as  a  ge- 
neral rule  in  practice,  it  is  not  only  a  rule  rashly  drawn  from 
one  single  experiment,  but  a  rule  transferred  from  a  case  im- 
perfectly known,  to  another  of  which  we  are  equally  ignorant. 
Here,  too,  it  will  be  found,  that  the  evidence  of  experience  is 
incomparably  less  in  favour  of  the  empiric,  than  of  the  cautious 
theorist ;  or  rather,  that  it  is  by  cautious  theory  alone,  that  ex- 
perience can  be  rendered  of  any  value.  Nothing,  indeed,  can 
be  more  absurd  than  to  contrast,  as  is  commonly  done,  ex- 
perience with  theory,  as  if  they  stood  in  opposition  to  each 
other.  Without  theory,  (or,  in  other  words,  without  general 
principles,  inferred  from  a  sagacious  comparison  of  a  variety 
of  phenomena),  experience  is  a  blind  and  useless  guide ;  while, 
on  the  other  hand,  a  legitimate  theory  (and  the  same  obser- 
vation may  be  extended  to  hypothetical  theories,  supported 
by  numerous  analogies),  necessarily  presupposes  a  knowledge 
of  connected  and  well  ascertained  facts,  more  comprehensive, 
by  far,  than  any  mere  empiric  is  likely  to  possess.     When  a 
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scientific  practitioner,  accorditigly,  quits  the  empirical  routine 
of  his  profession,  in  quest  of  a  higher  and  more  commanding 
ground,  he  does  not  proceed  on  the  supposition  that  it  is  possible 
to  supersede  the  necessity  of  experience  by  the  most  accurate 
reasonings  a  priori ;  but,  distrusting  conclusions  which  rest  on 
tlie  observation  of  this  or  that  individual,  he  is  anxious,  by  com- 
bining those  of  an  immense  multitude,  to  separate  accidental 
conjunctions  from  established  connections,  and  to  ascertain 
those  laws  of  the  human  frame  which  rest  on  the  universal  ex- 
perience of  mankind.  The  idea  of  following  nature  in  the 
treatment  of  diseases; — an  idea  which,  I  believe,  prevails  more 
and  more  in  the  practice  of  every  physician,  in  proportion  as 
his  views  are  enlarged  by  science,  is  founded,  not  on  hypo* 
thesis,  but  on  one  of  the  most  general  laws  yet  known  with 
respect  to  the  animal  economy ;  and  it  implies  an  acknow* 
ledgement,  not  only  of  the  vanity  of  abstract  theories,  but  of 
the  Umited  province  of  human  art  *. 

These  slight  remarks  are  sufficient  to  show,  how  vague  and 


*  '<  Gaudet  corpus  vi  prorsus  mirabili,  qua  contra  morbosse  tueatur;  multos  arceat; 
*'  multos  jam  inchoatos  quam  optime  et  citissime  solvat ;  aliosque  suo  modo,  ad  felicem 
^  exitum  lentius  perducat* 

**  Hsecy  Autocrateia,  vis  Natura  medicatrixf  vocatur ;  mcdlcis,  philosophis,  notissima^ 
''  et  jure  celeberrima*  Hsec  sola  ad  multos  morbos  sanandos  sufficit,  in  omnibus  fere 
<<  prodest :  Quin  et  medicamenta  sua  natura  optima,  tantum  solummodo  prosunt,  quan- 
<<  turn  hujus  vires  insitas  excitent,  dirigant,  gubernent.  Medicina  enim  neque  agit  in 
<<  cadaver,  neque  repugnante  natura  aliquid  proficit." 

Conspectus  Medicinse  Theoreticse.  Auctore  Jacobo  Gregory,  M.  D.  §f.  59|  GCl 
(Edin.  1782.) 
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indeterminate  the  notion  is,  whiob  is  cooinxmly  annexed  to 
the  word  experience  by  the  most  sealoiis  advocates  for  its  para** 
mount  audiority  in  medicine.  They  seem  farther  to  show^  tliat 
the  question  between  them  and  their  adversaries  amoimts  to 
little  more  than  a  dispute  about  the  comparative  advantafi^  of 
an  experience  guided  by  penetration  and  judgment,  or  of  an  ex- 
perience which  is  to  supersede  all  exercise  of  our  rational  facul- 
ties ;  of  an  experience  accurate,  various,  and  discriminating  or 
of  one  which  is  gross  and  undistinguishing,  like  ibe  preoptions 
of  the  lower  animals. 


Another  department  of  knowledge  in  which  constant  api- 
peals  are  made  to  experience^  is  the  science  of  poSHcs  ;  and,  in 
this  science  also,  I  apprehend,  as  well  as  in  the  former,  that 
word  is  used  with  a  far  greater  degree  of  latitude  than  b  genei^ 
ally  suspected.  Indeed,  most  of  the  remarks  which  have  been 
already  offered  on  the  one  subject  may  be  extended  (wuUatis 
mutandis)  to  the  other.  I  shall  confine  my  attention,  therefore, 
in  what  follows,  to  one  or  two  peculiarities  by  which  politics 
is  specifically  and  exclusively  characterised  as  an  object  of 
study ;  and  which  seem  to  remove  the  species  of  evidence  it 
admits  of,  to  a  still  greater  distance  than  that  of  medicine  itself, 
from  what  the  word  experience  naturally  suggests  to  a  careless 
inquirer. 

The  science  of  politics  may  be  divided  into  two  parts;  the 
first  having  for  its  object  Uie  theory  of  government ;  the  se- 
cond, the  general  principles  of  legislation.  That  I  may  not 
lose  myself  in  too  wide  a  field,  I  shall,  on  the  present  occasion, 
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wave  all  consideraiion  of  the  former ;  and,  for  the  sake  of  still 
greater  precision,  shall  restrict  my  remarks  to  those  branches 
of  the  latter,  which  are  cocnpreheoded  under  the  gcmeral  title 
of  PoUiical  Economy  ; — a  phrase,  however,  which  I  wish  to  be 
here  understood  in  its  most  extensive  meaning  *• 

They  who  have  turned  their  attention,  during  thd  last  cea- 
tury,  to  inquiries  connected  with  population,  national  wealth, 
and  other  collateral  subjects,  may  be  divided  into  two  classes ; 
to  the  one  of  which  we  may,  for  the  sake  of  distinction,  give 
the  title  of  political  arithmeticians^  or  statistical  collectors  ;  to  the 
other,  that  of  political  econamists^  or  political  phihsa^hers.  The 
former  are  generally  supposed  to  have  the  evidence  of  experi- 
ence in  their  favour,  and  seldom  fail  to  arrogate  to  themselves 
exclusively,  the  merit  of  treading  closely  in  the  footsteps  of 
Bacon.  In  comparison  with  them^  the  latter  are  considered 
as  little  better  than  visionaries,  or,  at  least,  a&  entitled  to  no 
credit  whatever,  when  their  conclusions  are  at  variance  with 
the  details  of  statistics. 

In  opposition  to  this  prevailing  prejudice  it  may,  with  con-p 
fidence,  be  asserted,  that,  in  so  fur  as  either  of  these  branches 
of  knowledge  has  any  real  value,  it  must  rest  on  a  basis  of  well« 
ascertained  facts ;  and  that  the  di£ference  between  them  con- 
sists only  in  the  different  nature  of  the  facts  with  which  they 
are  respectively  conversant.  The  facts  accumulated  by  the 
statistical  collector  are  merely  particular  results^  which  other 


See  Nete  (Z.) 
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men  have  seldom  an  opportunity  of  verifying  or  of  dis- 
proving; and  whichi  to  those  who  consider  them  in  an  in- 
sulated state^  can  never  afford  any  important  information. 
The  facts  which  the  political  philosopher  professes  to  investi- 
gate are  exposed  to  the  examination  of  all  mankind;  and 
while  they  enable  him,  like  the  general  laws  of  physics,  to  as* 
certain  numberless  particulars  by  synthetic  reasmingf  they  fur- 
nish the  means  of  estimating  the  credibility  of  evidence  rest^ 
ing  on  the  testimony  of  individual  observers^ 

It  is  acknowledged  by  Mr  Smith,  with  respect  to  himself^ 
that  he  had  ^  no  great  faith  in  political  arithmetic  *;'*  and  i 
agree  with  him  so  far  as  to  think  that  httle,  if  any,  regard  is 
due  td  a  particular  pketiomenofij  when  stated  as  an  objection  to 
a  c6nclusion  resting  on  the  general  laws  which  regulate  the 
course  of  human  affairs.  Even  admitting  the  phenomenon  in 
question  to  have  been  accurately  observed,  and  faithfully  de- 
scribed, it  is  yet  possible  that  we  may  be  imperfectly  acquaint- 
ed with  that  combination  of  circumstances  whereby  the  effect 
is  modified ;  and  that,  if  these  circumstances  were  fully  before 
us,  this  apparent  exception  would  turn  out  an  additional  illus- 
tration  of  the  very  truth  which  it  was  brought  to  invaUdat& 

If  these  observations  be  just,  instead  of  appealing  to  poli- 
tical  arithmetic  as  a  check  on  the  conclusions  of  political 
economy,  it  would  often  be  more  reasonable  to  have  recourse 
to  political  economy  as   a  check  on  the  extravagancies   of 


•  Wealth  of  Nations,  Vol.  IL  p.  910.  9th  Edit. 
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poUticat  arithmetic.  Nor  will  this  assertion  appear  paradoxi- 
cal to  those  who  consider,  that  the  object  of  the  political  arith* 
metician  is  too  frequently  to  record  apparent  exceptions  to 
rules  sanctioned  by  the  general  experience  of  mankind ;  and, 
consequently,  that  in  cases  where  there  is  an  obvious  or  a  de- 
monstrative incompatibility  between  the  alleged  exception  and 
the  general  principle,  the  fair  logical  inference  is  not  against 
the  truth  of  the  latter,  but  against  the  possibility  of  the  former. 

It  has  long  been  an  established  opinion  among  the  most 
judicious  and  enlightened  philosophers, — ^that  as  the  desire  of 
bettering  our  condition  appears  equally  from  a  careful  review  of 
the  motives  which  habitualltf  influence  our  own  conduct j  and  from 
a  general  survey  of  the  history  if  our  spedesj  to  be  the  master^ 
spring  of  human  industry ^  the  labour  of  slaves  never  can  be  so 
productive  as  that  of  freemen.  Not  many  years  have  elapsed, 
since  it  was  customary  to  stigmatize  this  reasoning  as  visionary 
s^nd  metaphysical;  and  to  oppose  to  it  that  species  of  evi- 
dence to  which  we  were  often  reminded  that  all  theories  must 
bend ; — the  evidence  of  experimental  calculations,  furnished  by 
intelligent  and  credible  observers  on  the  other  side  of  the  At- 
lantic. An  accurate  examination  of  the  fact  has  shewn  how 
wide  of  the  truth  these  calculations  were ; — but  independently 
of  any  such  detection  of  their  fallacy,  might  it  not  have  been 
justly  affirmed^  that  the  argument  from  experience  was  decidedly 
against  their  credibihty ; — the  facts  appealed  to  resting  solely 
upon  the  good  sense  and  good  faith  of  individual  witnesses ; 
while  the  opposite  argmnent,  drawn  from  the  principles  of  the 

3l 
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human  frame,  was  supported  by  the  united  voice  of  all  nations 
and  ages  ? 

If  we  examine  the  leading  principles  which  run  through  Mt 
Smith's  Inquiry  into  the  Nature  and  Causes  of  the  Wealth  of 
Nations,  we  shaH  find,  that  all  of  them  are  general /ac^»  or  ge- 
neral results^  analogous  to  that  which  has  been  just  mentioned. 
Of  this  kind,  for  instance,  are  the  following  propositions, — 
from  which  a  very  large  proportion  of  his  characteristical  doc- 
trines follow,  as  necessary  and  almost  manifest  corollaries: 
That  what  we  call  the  Political  Order,  is  much  less  the  effect  <^ 
human  contrivance  than  is  commonly  imagined ; — ^That  every 
man  is  a  better  judge  of  his  own  interest  than  any  legislator 
can  be  for  him  ;  and  that  this  regard  to  private  interest  (or,  in 
other  words,  this  desire  of  bettering  our  condition)  may  be  safe- 
ly  trusted  to  as  a  principle  of  action  universal  among  men  in 
its  operation ; — a  principle  stronger,  indeed,  in  some  than  kk 
others,  but  constant  in  its  habitual  influence  upon  all : — That^ 
where  the  rights  of  individuals  are  completely  protected  by  the 
magistrate,  there  is  a  strong  tendency  in  human  affairs,  arising 
from  what  we  are  apt  to  consider  as  the  selfish  passions  of  our 
nature,  to  a  progressive  and  rapid  improvement  in  the  state  of 
society ; — ^lliat  this  tendency  to  improvement  in  human  affairs 
is  often  so  very  powerful,  as  to  correct  the  inconveniencies 
threatened  by  the  errors  of  the  statesman : — And  that,  therefore^ 
the  reasonable  presumption  is  in  favour  of  every  measure  which 
is  calculated  to  afford  to  its  farther  developement,  a  scope  stiH 
freer  than  what  it  at  present  enjoys ;  or,  which  amounts  very 

nearly  to  the  same  thing,  in  favour  of  as  great  a  liberty  in  the 
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employment  of  industry,  of  capital,  and  of  talents,  as  is  consist* 
ent  with  the  security  of  property,  and  of  the  other  rights  of  our 
fellow-citizens, — ^The  premises,  it  is  perfectly  obvious,  from 
which  these  conclusions  are  deduced,  are  neither  hypothetical 
assumptions,  nor  metaphysical  abstractions.  They  are  practical 
maxims  of  good  sense,  approved  by  the  experience  of  men  in 
all  ages  of  the  world ;  and  of  which,  if  we  wish  for  any  addi- 
tional  confirmations,  we  have  only  to  retire  within  our  own  bo- 
6oma,  or  to  open  our  eyes  on  what  is  passing  around  us. 

*  From  these  considerations  it  would  appear,  that  in  politics, 
as  well  as  in  many  of  the  other  sciences,  the  loudest  advo- 
cates for  ex|)erience  are  the  least  entitled  to  appeal  to  its 
authority  in  favour  of  their  dogmas  ;  and  that  the  charge  of 
a  presumptuous  confidence  in  human  wisdom  and  foresight, 
'which  they  are  perpetually  urging  against  political  philoso- 
phers, may,  with  far  greater  justice,  be  retorted  on  themselves. 
An  additional  illustration  of  this  is  presented  by  the  striking- 
ly contrasted  e£fects  of  statistical  and  of  philosophical  studies 
on  the  intellectual  habits  in  general ; — the  former  invariably 
encouraging  a  predilection  for  restraints  and  checks^  and 
all  the  other  technical  combinations  of  an  antiquated  and 
scholastic  policy ; — the  latter,  by  inspiring,  on  the  one  hand, 
a  distrust  of  the  human  powers,  when  they  attempt  to  em- 
brace in  detail,  interests  at  once  so  complicated  and  so  mo- 
mentous ;  and,  on  the  other,  a  religious  attention  to  the  designs 
of  Nature,  as  displayed  in  the  general  laws  which  regulate  her 
economy  ; — leading,  no  less  irresistibly,  to  a  gradual  and  pro- 
gressive simplification  of  the  political  mechanism.     It  is,  in- 
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deed,  the  never  failing  result  of  all  sound  philosophy,  to  hum- 
ble, more  and  more,  the  pride  of  science  before  that  Wisdom 
which  is  infinite  and  divine ; — whereas,  the  farther  back  we 
carry  our  researches  into  those  ages,  the  institutions  of  which 
have  been  credulously  regarded  as  monuments  of  the  sup^ 
riority  of  unsophisticated  good  sense,  over  the  false  refine* 
ments  of  modern  arrogance,  we  are  the  more  strack  with  the 
numberless  insults  offered  to  the  most  obvious  suggestions  of 
nature  and  of  reason.  We  may  remark  this,  not  only  in  the 
moral  depravity  of  rude  tribes,  but  in  the  universal  disposition 
which  they  discover  to  disfigure  and  distort  the  bodies  of  their 
infants; — ^in  one  case,  new-modelling  the  fomi  of  the  eye* 
lids ; — in  a  second,  lengthening  the  ears  ; — in  a  third,  checks 
ing  the  growth  of  the  feet ; — in  a  fourth,  by  mechanical  preap 
sures  applied  to  the  head,  attacking  the  seat  of  thought  and 
intelligence.  To  aUow  the  human  form  to  attain,  in  perfeo* 
tion,  its  fair  proportions,  is  one  of  the  latest  improvements  of 
civilized  society ;  and  the  case  is  perfectly  analogous  in  those 
sciences  which  have  for  their  object  to  assist  nature  in  the  cure 
of  diseases ;  in  the  developement  and  improvement  of  the  in- 
tellectual faculties ;  in  the  correction  of  bad  morals ;  and  in  the 
regulations  of  political  economy. 
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Section  VI. 


Of  the  Speculation  concerning  Final  Causes. 


I. 


Opinion  of  Lord  Bacon  on  the  subject.— -Final  Causes  refected  by 
Des  Cartes^  and  by  the  majority  of  French  PMhsophers. — jRe- 
cognized  as  legitimate  Objects  of  research  by  Newton. — Tacitly 
acknowledged  by  all  as  a  useful,  logical  Gmde^  even  in  Sciences 
which  have  no  immediate  relation  to  Theology. 

i 

Tu£  study  of  Final  Causes  may  be  considered  in  two  dif- 
ferent points  of  ^vievr  ;  first,  as  subservient  to  the  evidences  of 
natural  religion ;  and  secondly>  as  a  guide  and  auxiliary  in  the 
investigation  of  physical  laws.  Of  these  views  it  is  the  latter 
alone  which  is  immediately  connected  with  the  principles  of  the 
inductive  logic ;  and  it  is  to  this,  accordingly,  that  I  shall  chief- 
ly  direct  my  attention  in  the  following  observations.  I  shall  not, 
however,  adhere  so  scrupulously  to  a  strict  arrangement,  as  to 
avoid  all  reference  to  the  former,  where  the  train  of  my  reflec* 
tions  may  naturally  lead  to  it.  The  truth  is,  that  the  two  spe- 
culations will,  on  examination,  be  found  much  more  nearly  al- 
lied, than  might  at  first  sight  be  apprehended. 

I  before  observed,  that  the  phrase  Final  Cause  was  first  intro* 
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duced  by  Aristotle ;  and  that  the  extension  thus  given  to  the 
notion  of  causation  contributed  powerfully  to  divert  the  in- 
quiries of  his  followers  from  the  proper  objects  of  physical 
science.  In  reading  the  strictures  of  Bacon  on  this  mode  of 
philosopluzing,  it  is  necessary  always  to  bear  in  mind,  that 
they  have  a  particular  reference  to  the  theories  of  the  school- 
men ;  and,  if  they  should  sometimes  appear  to  be  expressed  in 
terms  too  unqualified,  due  allowances  ought  to  be  made  for  the 
undistinguishing  zeal  of  a  reformer,  in  attacking  prejudices 
consecrated  by  long  and  undisturbed  prescription.  ^^  CauM- 
^^  rum  Jinalium  inquintio  sterilis  ett^  et  tanquam  Virgo  Deo  con* 
^^  secrata,  nihii  parif  Had  a  similar  remark  occurred  in  any 
philosophical  work  of  the  eighteenth  century;  it  might  perhaps 
have  been  fairly  suspected  to  savour  of  the  school  of  Epicu- 
rus ;  although,  even  in  such  a  case,  the  quaintness  and  levity  of 
the  conceit  would  probaUy  have  inclined  a  cautious  and  can- 
did reader  to  interpret  the  author's  meaning  with  an  indulgent 
latitude.  On  the  present  occasion,  however.  Bacon  is  his  own 
best  commentator;  and  I  shall  therefore  quote,  in  a  faithful, 
though  abridged  translation,  the  preparatory  passage  by  which 
this  allusion  is  introduced. 

^^  The  second  part  of  metaphysics  is  the  investigation  of 
*^Jinal  causes;  which  I  object  to,  not  as  a  speculation 
"  which  ought  to  be  neglected,  but  as  one  which  has,  in 
"general,  been  very  improperly  regarded  as  a  branch  of  jpAy- 
"  sics.  If  this  were  merely  a  fault  of  arrangement,  I  should 
not  be  disposed  to  lay  great  stress  upon  it ;  for  arrange- 
ment is  useful  chiefly  as   a  help  to  perspicuity,  and  does 
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^^  hot  affect  the  substantial  matter  of  science :  But,  in  this 
^instance,  a  disregard  -  of  method  has  occasioned  the  most 
fatal  consequences  to  pliilosophy;  inasmuch  as  the  con- 
sideration of  Jifial  causes  in  physics  has  supplanted  and 
^*  banished  the  study  of  physical  causes;  the  fancy  amusing 
"  ilself  with  illusory  explanations  derived  from  the  former, 
"  and  misleading  the  curiosity  from  a  steady  prosecution  of 
**  the  latter/'  After  illustrating  this  remark  by  various  ex-» 
amples.  Bacon  adds :  ^^  I  would  not^  however^  be  understood^ 
^'  by  these  observations,  to  insinuate,  tliat  the  ^nal  causes  just 
^^  mentioned  may  not  be  founded  in  truth,  and,  in  a  metaphysi^ 
"  cal  view,  extremely  worthy  of  attention  ;  but  only,  that  when 
^  such  disquisitions  invade  and  overnm  the  appropriate  pro- 
*^  vince  of  physics^  they  are  likely  to  lay  waste  and  ruin  that 
"  department  of  knowledge."  The  passage  concludes  with 
these  words :  '*  And  so  much  concerning  metaphysics  ;  the  part 
*^  of  which  relating  to  Jinal  causes,  I  do  not  deny,  has  been 
^  often  enlarged  upon  in  physical,  as  well  as  in  metaphysical 
"  treatises.  But  while,  in  the  latter  of  these,  it  is  treated  of 
"  with  propriety,  in  the  former,  it  is  altogether  misplaced  ;  and 
"  that,  not  merely  because  it  violates  the  rules  of  a  logical 
**  order,  but  because  it  operates  as  a  powerful  obstacle  to  the 
"  progress  of  inductive  science*/' 

The  epigrammatic  maxim   which  gave  occasion  to  these 
extracts  has,  1  believe,  been  oftener  quoted  (particularly  by 


*  De  Augm.  Sclent.  Lib.  III.  Cap.  iv.  v«    See  Note  (AA.) 
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Prench  writers)  than  any  other  isentence  in  Bacon'b  works; 
and,  as  it  has  in  general  been  stated^  without  any  reference 
to  the  context,  in  the  form  of  a  detached  aphorism,  it  has  been 
commonly  supposed  to  convey  a  meaning  widely  di&rent 
from  what  appears  to  have  been  annexed  to  it  by  the  author. 
The  remarks  with  which  he  has  prefaced  it,  and  which  I  have 
here  submitted  to  the  consideration  of  my  readers,  sufficiently 
shew,  not  only  that  he  meant  his  proposition,  to  be  restricted 
to  the  abuse  of  final  causes  in  the  ptiysics  of  Aristotlei  but  that 
he  was  anxious  to  guard  against  the  possibility  of  any  misap* 
prehension  or  misrepresentation  of  his  opinion.  A  fartha 
proof  of  this  is  afforded  by  tlie  censure  which,  in  the.  same 
paragraph,  he  bestows  on  Aristotle,  for  ^^  substituting  Nature, 
'^  iinstead  of  God,  as  the  fountain  of  final  causes;  and  for  treat* 
^'  ing  of  them  rather  as  subservient  to  logic  ihan  to  theology.'^ 

A  similar  observation  may  be  made  on  another  sentence  in 
Bacon,  in  the  interpretation  of  which  a  very  leanbed  writer, 
Dr  Cud  worth,  seems  to  have  altogether  lost  sight  of  his  nsoal 
candour.  ^^  Incredibile  est  quantum  agmen  idolorum  philoso- 
*^  phisB  immiserit,  naturalium  operationum  ad  similitudinem 
"  actionum  humanarum  reductio/'  "  If  (says  Cudworth)  the 
'^  Advancer  of  Learning  here  speaks  of  those  who  unskillAilly 
^'  attribute  their  own  properties  to  inanimate  bodies,  (as  when 
they  say,  that  matter  desires  forms  as  the  fismale  does  the 
maie»  and  that  heavy  bodies  descend  down  bj/  appetiit  to- 
"  wards  the  centre,  that  they  may  rest  therein)  there  is  nothing 
"  to  be  reprehended  in  the  passage.  But,  if  his  meaning  be 
"  extended  further  to  take  away  all  final  causes  from  the  things 
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"  of  nature,  then  is  it  the  very  spirit  of  atheism  and  infidelity. 
It  is  no  idol  of  the  cave  or  den  (to  use  that  affected  lau* 
guage)  that  is,  no  prejudice  or  fallacy  imposed  on  ourselves, 
"  from  the  attributing  our  own  animalish  properties  to  things 
^^  without  us,  to  think  that  the  frame  and  system  of  this  whole 
"  world  was  contrived  by  a  perfect  understanding  and  mind/' 

It  is  difficult  to  conceive  that  any  pereon  who  had  read  Ba- 
con s  works,  and  who,  at  the  same  time,  was  acquainted  with 
the  theories  which  it  was  their  great  object  to  explode,  could^ 
for  a  moment,  have  hesitated  about  rejecting  the  latter  in- 
terpretation as  altogether  absurd ;  and  yet  the  splenetic  tone 
which  marks  the  conclusion  of  Cudworth's  strictures,  plainly 
shews,  that  he  had  a  decided  leaning  to  it,  in  preference  to 
the  former  *.  The  comment  does  no  honour  to  his  liberality ; 
and,  on  the  most  favourable  supposition,  must  be  imputed  to 


^  Even  ihejbrmer  interpretation  is  not  agreeable  (as  appears  manifestly  from  th6 
context)  to  Bacon's  idea.  The  prejudices  which  he  has  here  more  particularly  in  view, 
are  those  which  take  their  rise  from  a  bias  in  the  mind  to  imagine  a  greater  equality 
and  uniformity  in  nature  than  really  exists.  As  an  instance  of  this,  he  mentions  the 
universal  assumption  among  the  ancient  astronomers,  that  all  the  celestial  motions  are 
performed  in  orbits  perfectly  circular ;— an  assumption^  which,  a  few  years  before  Ba- 
con wrote,  had  been  completely  disproved  by  Kepler.  To  this  he  adds  some  other  ex- 
amples from  physics  and  chemistry;  after  which  he  introduces  the  general  reflection 
animadverted  on  by  Cudworth<— The  whole  passage  concludes  with  these  words. 
''  Tanta  est  harmonise  discrepantia  inter  spiritum  hominis  et  spiritum  mundi." 

The  criticism  may  appear  minute ;  but  I  cannot  forbear  to  mention,  as  a  proof  of  the 
carelessness  with  which  Cudworth  had  read  Baconp  that  the  prejudice  supposed  by  the 
former  to  belong  to  the  class  of  idola  specusy  ia  expressly  quoted  by  the  latter,  as  an  ex- 
ample of  the  idola  iriius.     (See  the  5th  Book  de  Augment.  Scient.  Chap,  iv.) 

5  M 
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a  superstitious  reverence  for  the  remains  of  Grecian  wisdom, 
accompanied  with  a  corresponding  dread  of  the  unknown 
dangers  to  be  apprehended  from  philosophical  innovations; 
Little  was  he  aware,  that,  in  turning  the  attention  of  men  from 
the  history  of  opinions  and  systems  to  the  observation  and 
study  of  nature,  Bacon  was  laying  the  foundation  of  a  bul« 
wark  against  atheism,  mure  stable  and  impregnable  than  the 
united  labours  of  the  ancients  were  able  to  rear ; — a  bulwark 
which  derives  additional  strength  from  every  new  accession  to 
the  stock  of  human  knowledge  *. 


*  Extabit  eximium  Ncwtonl  opus  advenus  Atheorum  impetus  munitissimum  pne* 
sidlum.     (Cotesii  Praef.  in  Edit.  Secund.  Princip.) 

In  the  above  vindication  of  Bacon,  I  have  abstained  from  any  appeal  to  the  instanccf 
in  which  he  has  himself  forcibly  and  eloquently  expressed  the  same  sentiments  here 
ascribed  to  him ;  because  I  conceive  that  an  author's  real  opinions  are  to  be  most  indis* 
putably  judged  of  from  the  general  spirit  and  tendency  of  his  writings.  The  following 
passage,  however,  is  too  precious  a  document  to  be  omitted  on  the  present  occasioa. 
It  id  indeed  one  of  the  most  hackneyed  quotations  in  our  language ;  but  it  forms,  on 
that  very  account,  the  more  striking  a  contrast  to  the  volimiinous  and  now  neglected 
erudition  displayed  by  Cudworth  in  defence  of  the  same  argument. 

<<  I  had  rather  believe  all  the  fables  in  the  Legend,  and  the  Talmud,  and  the  Alco- 

<'  ran,  than  that  tliis  universal  frame  is  without  a  mind  4     It  is  true  that  a  little  philo- 

*<  sophy  inclineth  man*8  mind  to  atheism  ;  but  depth  in  philosophy  bringeth  men's  minds 

<'  about  to  reli|;ion ;  for  while  the  mind  of  man  looketh  upon  second  causes  scattered, 

<<  it  may  sometimes  rest  in  them  and  go  no  fiu-thcr  ;  but  wlien  it  beholdeth  the  chain 

'<  of  them  confederate  and  linked  together,  it  mui>t  needs  fly  to  providence  and  Deity  : 

*^  nay,  even  tliat  school  which  is  most  accused  of  ath'ji<m,  doth  n:ost  demonstrate  rcli* 

<<  gion ;  that  is,  the  school  of  Leucippus,  and  Deniocrlt us,  and  Epicurus ;  for  it  is  a 

<'  thousand  times  more  credible,  that  four  mutable  elements  and  one  immutable  fiflh 

**  essence,  duly  and  eternally  placed,  need  no  God,  tlian  that  an  army  of  infinite  small 

"  portions,  or  seeds  unplaced,  should  liave  produced  this  order  and  beauty  witliout  a 

•*  divine  niarshiil."    (HnoonV  Essays.) 

6. 
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Whether  Bacotfs  conlempt  for  the  Final  Causes  of  the  Aristo- 
telians has  not  carried  him  to  an  extreme  in  recommending  the 
io^a/  exclusion  of  them  from  physics,  is  a  very  different  ques- 
tion ;  and  a  question  of  much  importance  in  the  theory  of  the 
inductive  logic.  My  own  opinion  is,  that  his  views  on  this 
point,  if  considered  as  applicable  to  the  prescjit  state  of  experi- 
mental science,  are  extremely  limited  and  erroneous.  Perhaps, 
at  the  time  when  he  wrote,  such  an  exclusion  may  have  appiear- 
ed  necessary,  as  the  only  effectual  antidote  against  the  errors 
which  then  infected  every  branch  of  philosophy ;  but,  granting 
this  to  be  true,  no  good  reason  can  be  given  for  continuing  the 
same  language,  at  a  period  when  the  proper  object  of  physics 
is  too  well  understood,  to  render  it  possible  ^r  the  investiga- 
tion of  final  causes  to  lead  astray  the  most  fanciful  theorist 
What  harm  can  be  apprehended  from  remarking  those  proofs 
of  design  which  fall  under  the  view  of  the  physical  inquirer 
in  the  course  of  his  studies  ?  Or,  if  it  should  be  thought  fo- 
reign to  his  province  to  speak  of  design^  he  may,  at  least,  be 
permitted  to  remark  what  ends  are  really  accomplished  by  par- 
ticular means;  and  what  advantages  result  from  the  general 
laws  by  which  the  phenomena  of  nature  are  regulated.  In  do- 
ing  this,  he  only  states  a  fact ;  and  if  it  be  illogical  to  go  far- 
ther, he  may  leave  the  inference  to  the  moralist  or  the  divine. 

In  consequence,  however,  of  the  vague  and  common-place 
declamation  against  final  causes,  sanctioned  (las  has  been  absurd- 
ly supposed)  by  those  detached  expressions  of  Bacon,  which 
have  suggested  the  foregoing  reflections,  it  has,  for  many  years 
past,  become  fashionable  to  omit  the  consideration  of  thera 
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entirdj^  as  inconsistent  with  the  acknowledged  rules  of  sound 
philosophizing ; — a  caution  (it  may  be  remarked  by  the  way)^ 
which  is  most  scrupulously  observed  by  those  writers  who  are 
the  most  forward  to  censure  every  apparent  anomaly  or  disorder 
in  the  economy  of  the  universe.  The  effect  of  this  has  been^ 
to  divest  the  study  of  nature  of  its  most  attractive  charms ;  and 
to  sacrifice  to  a  false  idea  of  logical  rigour,  ail  the  moral  im* 
pressions  and  pleasures  which  physical  knowledge  is  fitted  to 
yield  *. 

Nor  is  it  merely  in  a  moral  view^  that  the  consideration  of 
uses  is  interesting.  There  are  some  parts  of  nature  in  which 
it  is  necessary  tq  complete  the  physical  theory ;  nay  there  are 
instances,  in  which  it  has  proved  a  powerful  and  perhaps  in» 
dispensable  organ  of  physical  discovery.  That  Bacon  should 
not  have  been  aware  of  this,  will  not  appear  surprising,  when  it 
is  recollected,  that  the  chief  facts  which  justify  the  observa- 
tion have  been  brought  to  light  since  his  lime. 


*  ^<  If  a  traveller  (says  the  great  Mr  Boyle)  being  in  some  ill-inhabited  eastern 
**  country,  sliould  come  to  a  large  and  fair  building,  such  as  one  of  the  most  stately  of 
**  -those  they  call  caravanzeras,  though  he  would  esteem  and  be  delighted  with  the  mag* 
**  nificcnce  of  the  structure,  and  the  commodiousness  of  the  apartments,  yet  supposing 
<'  it  to  have  been  erected  but  for  the  honour  or  tlic  pleasure  of  the  founder,  he  would 
"  commend  so  stately  a  fabric,  without  thanking  him  for  it ;  but,  if  he  were  satisfied 
**  that  this  commodious  building  was  designed  by  the  founder  as  a  receptacle  for  pas- 
*<  sengers,  who  were  freely  to  have  the  use  of  the  many  conveniences  the  apart* 
*^  ments  afibrded,  he  would  then  think  himseli;  obliged,  not  only  to  praise  the  magnifi- 
<'  ccncc,  but  with  gratitude  to  acknowledge  the  bounty  and  the  philanthropy  of  so 
•*  munificent  a  benefactor.**  (Boyle's  Workf,  Vol.  IV,  p.  517.  Folio  edition.) 
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Of  these  faclSf  the  most  remarkable  are  furnished  by  the 
science  of  anatomy.  To  understand  the  structure  of  an  ani* 
mal  body,  it  is  necessary  not  only  to  examine  the  conformation 
of  the  parts^  but  to  consider  xheir  functiom ;  or,  in  other  words, 
to  consider  their  end$  and  uses :  Nor,  indeed,  does  the  most 
accurate  knowledge  of  the  former,  till  perfected  by  the  dis* 
covery  of  the  latter,  afford  satisfaction  to  an  inquisitive  and 
scientific  mind.  Every  anatomist,  accordingly,  whatever  his^ 
metaphysical  creed  may  be,  proceeds,  in  his  researches,  upon 
the  maxim,  that  no  organ  exists  without  its  appropriate  desti- 
nation; and  although  he  may  oflen  fail  in  his  attempts  to  ascer- 
tain  what  this  destination  is,  he  never  carries  his  scepticism  so 
far,  as,  for  a  moment,  to  doubt  of  the  general  principle.  I  am 
inclined  to  think,  that  it  is  in  this  way  the  most  important 
steps  in  physiology  have  been  gained ;  the  curiosity  being  con- 
stantly kept  alive  by  some  new  problem  in  the  animal  ma- 
chine ;  and,  at  the  same  time,  checked  in  its  wanderings,  by 
an  irresistible  conviction,  that  nothing  is  made  in  vain.  The 
memorable  account  given  by  Mr  Boyle  of  the  circumstances 
which  led  to  the  discovery  of  the  circulation  of  the  blood,  is 
but  onie  of  the  many  testimonies  which  might  be  quoted  in  con- 
firmation of  tliis  opinion. 

"  I  remember  that  when  I  asked  our  famous  Harvey,  in  the 
"  only  discourse  I  had  with  him  (which  was  but  a  little  while 
"  before  he  died)  what  were  the  things  which  induced  him  to 
"  think  of  a  circulation  of  the  blood  ?  he  answered  me,  that 
"  when  he  took  notice,  that  the  valves  in  the  veins  of  so  many 
"  parts  of  the  body  were  so  placed,  tliat  they  gave  free  passage 
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^*  to  the  blood  towards  the  heart,  but  opposed  the  passage  of 
^*  the  venal  blood  the  contrary  way,  he  was  invited  to  think, 
''  that  so  pro\adent  a  cause  as  nature  had  not  placed  so  many 
^^  valves  without  design ;  and  no  design  seemed  more  probable, 
'^  than  that,  since  the  blood  could  not  well,  because  of  the  in- 
terposing valves,  be  sent  by  the  veins  to  the  limbs,  it  should 
be  sent  through  the  arteries,  and  return  through  the  veins^ 
"  whose  valves  did  not  oppose  its  course  that  way  */' 

This  perception  of  design  and  contrivance  is  more  peculiarly 
impressive,  when  we  contemplate  those  instances  in  the  animal 
economy,  in  which  the  same  effect  is  produced,  in  different 


«  Boyle's  Works,  Vol.  IV.  p.  5S9.  Folio  Ed.  See  GutliBes  of  Moral  Philosophy* 
p.  185.  (Edin.  1793.) 

The  reasoning  here  ascribed  to  Harvey  seems  now  so  very  natural  and  obvious,  that 
some  have  been  disposed  to  question  his  claim  to  the  high  rank  commonly  assigned 
to  him  among  the  improvers  of  science.  The  late  Dr  William  Hunter  has  said,  that 
after  the  discovery  of  the  valves  in  the  veins,  which  Harvey  learned,  while  in  Italy, 
from  his  master  Fabricius  ab  Aquapendente,  the  remaining  step  might  easily  have 
been  made  by  any  person  of  common  abilities.  "  This  discovery  (he  observes)  set 
"  Harvey  to  woric  upon  tlie  use  of  the  heart  and  vascular  S3rstem  in  animals :  and,  in 
**  the  course  of  some  years,  he  was  so  happy  as  to  discover,  and  to  prove  beyond  all 
**  possibility  of  doubt,  the  circulation  of  tlie  blood."  He  afterwards  expresses  his  asto* 
nishment  that  thia  discovery  should  have  been  left  for  Harvey ;  adding,  that  **  Pt>ovi« 
**  dcnce  meant  to  reserve  it  for  Unif  and  would  not  let  men  see  Mchat  vms  before  them, 
''  nor  understand  xvhat  they  read**     (Hunter's  Introductory  Lectures,  p.  42.  ct  seq.) 

Whatever  opinion  be  formed  on  this  point,  Dr  Hunter's  remarks  are  valuable,  as  an 
additional  proof  of  the  regard  paid  by  anatomists  to  Final  Causes ^  in  the  study  of  phy- 
siology. 

See  also  Hallen  Elcm.  Fhysiolog.  Tom  I.  p.  204. 
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combinations  of  circumslances,  by  (liferent  means  ; — when  we 
compare,  for  example,  ihe  circulation  of  the  blood  in  the  foe- 
tus, with  that  in  the  body  of  the  animal  after  it  is  born.  On 
such  an  occasion,  how  is  it  possible  to  withhold  the  assent 
from  the  ingenious  reflection  of  Baxter !  "Art  and  means  are 
"  designedly  multiplied,  that  we  might  not  lake  it  for  the  effects 
"  of  chance ;  and,  in  some  cases,  the  method  itself  is  different, 
"  that  we  might  see  it  is  not  the  effect  of  surd  necessity  */' 


*  Inqairy  into  the  Nature  of  the  Human  Soul^  Vol.  L  p.  136.  (3d  Ed.) 
The  following  passage  fronr  an  old  English  divine  may  be  of  use  for  the  farther  il« 
lustration  of  this  argument,  I  quote  it  with  the  greater  confidence^  as  I  find  that  the 
most  eminent  and  original  physiologist  of  the  present  age  (M.  Cuvier)  has  been  led^  by 
his  enlightened  researches  concerning  the  laws  of  the  animal  economy,  into  a  train  of 
thinking  strikingly  similar. 

"  Man  is  always  mending  and  altering  his  works ;  but  nature  observes  the  same 
**  tenor,  because  her  works  are  so  perfect,  that  there  is  no  place  for  amendments,  no- 
**  thing  that  can  be  reprehended.     The  most  sagacious  men  in  so  many  ages  have  not 
^'  been  able  to  find  any  flaw  in  these  divinely  contrived  and  formed  machines ;  no  blot 
**  or  error  in  this  great  volume  of  the  world,  as  if  any  thing  had  been  an  imperfect 
^*  essay  at  the  first ;  nothing  that  can  be  altered  for  the  better ;  nothing  but  if  it  were 
''  altered  would  be  marred.     This  could  not  have  been,  had  man's  body  been  the  work 
'*  of  chance,  and  not  counsel  and  providence.     Why  should  there  be  constantly  the 
«  same  parts  ?     Why  should  they  retain  constantly  the  same  places  ?     Nothing  so  con- 
<<  trary  as  constancy  and  chance.     Should  I  see  a  man  throw  the  same  number  a  thou- 
**  sand  times  together  upon  but  three  dice,  could  you  persuade  me  that  this  were  ac? 
**  cidcntal,  and  that  there  was  no  necessary  cause  for  it  I     How  much  more  incredible 
*'  then  is  it,  that  constancy  in  such  a  variety,  such  a  multiplicity  of  parts,  should  be  the 
<<  result  of  chance  ?     Neither  yet  can  these  works  be  the  effects  of  Necessity  or  Fate, 
<<  for  then  there  would  be  the  same  constancy  observed  in  the  smaller  as  well  as  in  tlie 
''  larger  parts  and  vessels  ;  whereas  there  we  see  nature  doth,  as  it  were,  sport  itself, 
**  the  minute  ramifications  of  all  the  vessels,  veins,  arteries,  and  nerves,  infinitely  var}'- 
«  ing  in  individuals  of  the  same  species,  so  that  they  are  not  in  any  two  alike."  (Ray's 
Wbdom  of  God  in  the  Creation.) 
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The  study  of  comparative  anatomy  leads,  at  every  step,  so 
directly  and  so  manifestly  to  the  same  conclusion,  that  even 
those  physiologists  who  had  nothing  in  view  but  the  advance- 
ment of  their  own  science,  unanimously  agree  in  recommend- 
ing the  dissection  of  animals  of  different  kinds,  as  the  most  ef- 
fectual of  all  helps  for  ascertaining  the  functions  of  the  various 
organs  in  the  human  frame ; — tacitly  assuming,  as  an  incontro- 
vertible truth,  that,  in  proportion  to  the  variety  of  means  by 
which  the  same  effect  is  accomplished,  the  presumption  in- 
creases, that  this  effect  was  an  end  in  the  contemplation  of  the 
artist  "  The  intention  of  nature  (says  one  author)  in  the 
**  formation  of  the  different  parts,  can  nowhere  be  so  well  leam- 
**  ed  as  from  comparative  anatomy  ;  that  is,  if  we  would  un- 
derstand physiology,  and  reason  on  the  functions  of  the  ani- 
mal economy,  we  must  see  how  the  same  end  is  brought 
about  in  other  species. — ^We  must  contemplate  the  part  or 


u 


"  Nature,  (says  Cuvler)  while  confiningherself  strictly  within  those  limits  which  the 
^'  conditions  necessary  for  existence  prescribed  to  her,  has  yielded  to  her  qxmtaneoui 
**  fecundity  wherever  these  conditions  did  not  limit  her  operations ;  and  without  ever 
*^  passing  beyond  the  small  niunber  of  combinations,  that  can  be  realized  in  the  essen- 
''  tial  modifications  of  the  important  organs,  she  seems  to  have  given  full  scope  to  her 
**  fancy,  in  filling  up  the  subordinate  parts.  With  respect  to  these,  it  is  not  inquired^ 
**  whether  an  individual  form,  whether  a  particular  arrangement  be  necessary ;  it  seems 
*'  often  not  to  have  been  asked,  whether  it  be  even  useful,  in  order  to  reduce  it  to  prac* 
/'  tice ;  it  is  sufficient  that  it  be  possible,  that  it  destroy  not  the  harmony  of  the  whole* 
**  Accordingly,  as  we  recede  firom  the  principal  organs,  and  approach  to  those  of  less 
*'  importance,  the  varieties  in  structure  and  appearance  become  more  numerous ;  and 
**  when  we  arrive  at  the  surface  of  the  body,  where  the  parts  the  least  essential,  and 
**  whose  injuries  are  the  least  momentous,  are  necessarily  placed,  the  number  of  varieties 
*'  is  so  great,  that  the  conjoined  labours  of  naturalists  have  not  yet  been  able  to  give  us 
'*  an  adequate  idea  of  them."     (Lemons  d'Anatomie  Compart.) 
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**  organ  in  differetU  animals ;  its  shape,  position,  and  con- 
»  nexion  with  the  other  parts ;  and  observe  what  thence  arise^, 
"  If  we  find  ONE  common  effect  constanUy  produced, 
"  though  in  a  very  different  way,  we  may  safely  conclude  that 
*<  tliis  is  the  use  or  function  of  the  part. — ^This  reasouing  can 
"  never  betray  us,  if  we  are  but  sure  of  the  tacts  *." 

.  The  celebrated  Albinus  expresses  himself  to  the  same  pur- 
pose in  his  preface  to  Harvey's  Exercitatio  de  Motu  Cordis, 
"  Incidenda  autem  animalia,  quibus  partes  illee  quarum  ac- 
"  tiones  quserimus  eaedem  atque  homini  sunt,  aut  certe  similes 
**  iis ;  ex  quibus  sine  mctu  errnris  judicare  de  illis  hominis 
"  liceat.  Qutn  et  reliqua,  si  modo  aliquam  habeant  ad  homi* 
"  nem  similitudinem,  idonea  sunt  ad  aliquod  suppedilandum/' 

If  Bacon  had  lived  to  read  such  testimonies  as  these  in  fa- 
vour of  the  investigation  of  Final  Causes ;  or  had  witnessed  the 
discoveries  to  which  it  has  led  in  \he  study  of  the  animal  eco- 
nomy, he  would,  I  doubt  not,  have  readily  admitted,  that  it  was 
not  altogether  uninteresting  and  unpro6table,  even  to  the  pkysi* 
cal  inquirer.  Such,  however,  is  the  inHuence  of  an  illustrious 
name,  that,  in  direct  opposition  to  the  evidence  of  historical 
facts,  the  assertion  of  the  complete  sterility  of  all  these  specula- 
tions is,  to  the  present  day,  repeated,  with  undiminished  con- 
fidence, by  wiiters  of  unquestionable  learning  and  taloits.  In 
one  of  die  most  noted  physiological  works  which  h^^  hAf^ 


*  Letter  by  aa  noonymous  Correspondent,  pcefi&ed  to  Umuo'*  Cempumtive  Amatgni^, 
Landon,  17  H. 
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appeared  on  the  Continentt  Bacon's  apothegm  is  cited  more 
than  once  with  unquahfied  approbation ;  although  the  author 
candidly  owns^  that  it  is  difficult  for  the  most  reserved  philo- 
sopher  always  to  keep  it  steadily  in  view,  in  the  course  of 
his  inquiries  *. 

The  prejudice  against  final  causes,  so  generally  avowed  by 
the  most  eminent  philosophers  of  France,  during  the  eighteenth  * 
century,  was  first  introduced  into  that  country  by  Des  Cartes. 
It  must  not,  however,  be  imagined,  that,  in  the  mind  of  this 
great  man,  it  arose  from  any  bias  towards  atheism.  On  the 
contrary,  he  himself  tdls  us,  that  his  objection  to  the  research 
of  uses  or  ends^  was  founded  entirely  on  the  presumptuous 
confidence  which  it  seemed  to  argue  in  the  powers  of  human 
reason;  as  if  it  were  conceivable,  that  the  limited  faculties 
of  man  could  penetrate  into  the  counsels  of  Divine  wisdom. 
Of  the  existence  of  God  he  conceived  that  a  demonstrative 
proof  was  afforded  by  the  idea  we  are  able  to  form  of  a  Being 
infinitely  perfect,  and  necessarily  existing ;  and  it  has  with 
some  probability  been  conjectured,  that  it  was  his  partiality 
to  this  new  argument  of  his  own,  which  led  him  to  reject  the 
reasonings  of  his  predecessors  in  support  of  the  same  conclu* 
sion  -f. 


•  «  Je  rcgardc,  avcc  Ic  grand  Bacon,  la  philosophie  des  causes  finales  comme 
**  stMle :  mais  il  est  bien  difficile  a  Fhomme  le  plus  rtorv^,  de  n'y  avoir  jamais  recoon 
**  dans  ses  explications."  (Rapports  du  Physique  et  du  Moral  de  rHomme.  Par  M. 
Ic  Senateur  Cabanis.  Tome  I.  p.  352.     Paris,  1805.) 

f  **  NuUas  unquam  rationes  circa  res  naturales  a  fiiit  quam  Deus  aut  natora  in  lis 
<<  faciendis  sibi  proposuit  dcsumcmus ;  quia  non  tantum  debemus  n<to  arrogare  ut 
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To  this  objection  of  Des  Cartes,  an  elaborate,  and,  in  my 
opinion,  a  most  satisfactory  reply,  is  to  be  found  in  the  works 
of  Mr  Boyle.  The  principal  scope  of  his  essay  may  be  collec- 
ted from  the  following  short  extract. 

^  Suppose  that  a  countryman,  being  in  a  clear  day  brought 
<*  into  the  garden  of  some  famous  mathematician,  should  see 
^<  there  one  of  those  curious  gnoraonic  instruments,  that  shew  at 
^^  once  the  place  of  the  sun  in  the  zodiac,  his  decUnation  from 
"  the  equator,  the  day  of  the  month,  the  length  of  the  day,  &c. 
<^  &c.  It  would  indeed  be  presumption  in  him,  being  unao- 
^<  quainted  both  with  the  mathematical  disciphnes,  and  the 
^  several  intentions  of  the  artist,  to  pretend  or  think  himself 
<^  able  to  discover  all  the  ends  for  which  so  curious  and  ehibo- 
<^  rate  a  piece  was  framed  :  but  when  he  sees  it  furnisiied  with 
^^  a  style,  with  horary  lines  and  numbers,  and  in  short  with  all 
^^  the  requisites  of  a  sun-diaJ,  and  manifestly  perceives  the  sha* 
^  dow  to  mark  from  time  to  time  the  hour  of  the  day,  it  would 


''  ejus  consilioruin  participes  nos  esse  putemus.**  (Princip.  Pars  I.  $.28.)  *'  Dum  hsc 
'<  perpendo  attentius,  occurrit  prini6  non  niilii  esse  mirandum  si  qusdam  a  Deo  fiunt 
'<  quorum  rationes  non  intelligam  ;  nee  de  ejus  existentia  ideo  esse  dubltandum,  quod 
<<  forte  qusedam  alia  esse  expcriar  quae  quare,  Tel  quomodo  ab  illo  facta  sint  non  com- 
**  prchendo ;  cum  enim  jam  sciam  naturam  meam  esse  valde  infirraam  et  limitatam,  Dei 
<<  autem  naturam  esse  immensam,  incomprehensibilem,  infinitam,  ex  hoc  satis  etiam  sdo 
<<  innumerabilia  ilium  posse  quorum  causas  ignorem ;  aique  ob  hanc  unicam  rationem 
*^  totum  illud  causarum  genus  quod  ajine  peti  soUt  in  rebus  phy^icis  nullum  usum  habere 
<<  exisiimo  ;  non  enim  absque  temeritate  me  puto  posse  investigare  fines  Dei/'  (Medi- 
tatio.Quarta.) 
See  Note  (BB.) 
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^  be  no  more  a  presumption  than  an  error  in  him  to  conclude, 
^  that  (whatever  other  uses  the  instrument  was  fit  or  was  de- 
^  signed  for)  it  is  a  sun-dial,  that  was  meant  to  shew  the  hour 
«  of  the  day  */' 

With  this  opinion  of  Boyle  that  of  Newton  so  entirely  ccrin« 
cided,  that  (according  to  Maclaurin)  he  thought  the  considera* 
tion  of  final  causes  tnential  to  true  philosof^y ;  and  was  ac- 
customed to  congratulate  himself  on  the  efiect  of  his  writings 
in  reviving  an  attention  to  them,  afler  the  attempt  of  Des  Car« 
tes  to  discard  them  from  physics.  On  this  occasion,  Maclaurin 
has  remarked,  ^*  that,  of  all  sort  of  causes,  final  causes  are  the* 
^  most  clearly  placed  in  our  view ; — and  that  it  is  difficult  to 
^^  comprehend,  why  it  should  be  thought  arrogant  to  attend  to 
^  the  design  and  contrivance  that  is  so  evidently  displayed  in 
^^  nature,  and  obvious  to  all  men ; — ^to  maintain,  for  instance, 
^  that  the  eye  was  made  for  seeing,  though  we  may  not  be  able 
<<  either  to  account  u^echanically  for  the  refi^action  of  light  in 
<*  its  coats,  or  to  explain  how  the  image  is  propagated  fix)m  the 

^  In  the  same  Essay,  Mr  Boyle  has  offered  some  very  judicious  strictures  on  the 
abuses  to  which  the  research  of  final  causes  is  liable,  when  incautiously  and  presumptu- 
ously pursued.  An  abstract  of  these,  accompanied  with  a  few  iUustrations  from  later 
writers,  might  form  an  interesting  chapter  in  a  treatise  of  inductive  logic. 

The  subject  has  been  since  prosecuted  with  considerable  ingenuity  by  Le  Sage  of 
Geneva,  who  has  even  attempted  (and  not  altogether  without  success)  to  lay  down 
logical  rules  for  the  investigation  of  ends.  To  this  study,  which  he  was  anxious  to  Ibmi 
into  a  separate  science,  he  gave  the  veryiQ  diosen  name  ofT^eologie;  a  name,  if  I  am 
not  mistaken,  first  suggested  by  Wolfius*— -For  some  valuable  fragments  of  his  intended 
work  with  respect  to  it,  see  the  Accoupt  of  his  Life  and  Writings  by  his  friend  M.  iVe- 
vost.    (Geneva  1805.) 
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^  retina  to  the  mind  *.'^— It  h  Newtcm's  own  language,  how« 
ever,  which  alone  can  do  justice  to  his  sentiments  on  the  pre- 
sent subject. 

^*  The  main  business  of  natural  philosophy  is  to  argue  from 
*^  phenomena,  without  feigning  hypotheses,  and  to  deduce 
^^  causes  from  effects  till  we  come  to  the  very  first  cause,  which 
^<  certainly  is  not  mechanical ;  and  not  only  to  unfold  the  me- 
^^  chanism  of  the  world,  but  chiefly  to  resolve  these  and  such 
**  like  questions  :  Whence  is  it  that  Nature  does  nothing  in  vain ; 
«  and  whence  arises  all  that  order  and  beauty  which  we  see  in  the 
^  world  f — How  came  the  bodies  of  animals  to  be  contrived  with  so 
^  much  art  J  and  for  what  ends  were  their  several  parts  f  Was 
^  the  eye  contrived  without  skill  in  optics^  and  the  ear  without 
**  knowledge  of  sounds  ^f*  ?" 

In  multiplying  these  quotations,  I  am  well  aware  that  autho^ 
rities  are  not  arguments ;  but  when  a  prejudice  to  which  autho-^ 
rity  alone  has  given  currency  is  to  be  combated,  what  other  re- 
futation is  likely  to  be  effectual  ? 

After  all,  it  were  to  be  wished  that  the  scholastic  phrase  fnal 
cause  could,  without  affectation,  be  dropped  from  our  philoso- 
phical vocabulary ;  and  some  more  unexceptionable  mode  of 
speaking  substituted  instead  of  it.  In  this  elementary  work,  I 
have  not  presumed  to  lay  aside  entirely  a  form  of  expression 


*  Account  of  Newton's  Philosophical  DiscoTeries,  Book  I*  Chap.  ii. 
f  Newton's  Optics,  Query  28. 
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consecrated  in  the  writings  of  Newton,  and  of  his  most  eminent 
followers ;  but  I  am  fully  sensible  of  its  impropriety,  and  am 
not  without  hopes  that  I  may  contribute  something  to  encour- 
age the  gradual  disuse  of  it,  by  the  indiscriminate  employment 
of  the  words  ends  and  uses  to  convey  the  same  idea.  Little 
more  perhaps  than  the  general  adoption  of  one  or  other  of  these 
terms  is  necessary,  to  bring  candid  and  reflecting  minds  to  a 
uniformity  of  language  as  well  as  of  sentiment  on  the  point  in 
question^ 

It  was  before  observed,  with  respect  to  anatomists,  that  all 
of  them  without  exception,  whether  professedly  friendly  or  bos* 
tile  to  the  inquisition  of  final  causes,  concur  in  availing  them- 
selves of  its  guidance  in  their  physiological  researches.  A  si« 
milar  remark  will  be  found  to  apply  to  other  classes  of  scienti- 
fic inquirers.  Whatever  their  speculative  opinions  may  be,  the 
moment  their  curiosity  is  fairly  engaged  in  the  pursuit  of  truth, 
either  physical  or  moral,  they  involuntarily,  and  oflen  perhaps 
unconsciously,  submit  their  understandings  to  a  logic  borrowed 
neither  from  the  schools  of  Aristode  nor  of  Bacon.  The  ethical 
system  (for  example)  of  those  ancient  philosopliers  who  held 
that  V' irtue  consists  in  following  Mature,  not  only  involves  a  re- 
cognition of  final  causes,  but  represents  the  study  of  them,  in 
as  far  as  regards  the  ends  and  destination  of  our  own  being,  as 
the  great  business  and  duty  of  lite  *.    The  system  too  of  tliose 


*  ^<  DiBcite,  O  miseri,  et  causas  cognoscite  renmiy 

"  Quid  sumuSi  et  quidnam  victuri  giguimur/' 

Persius. 

Epictbt, 
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physicians  who  profess  to  follow  Nature  in  the  treatment  of  dis- 
eases, by  watching  and  aiding  her  medicative  powers,  assumes 
the  same  doctrine  as  its  fundamental  principle.    A  still  more 
remarkable  illustration,  however,  of  the  influence  which  this 
species  of  evidence  has  over  the  belief,  even  when  we  are  the 
least  aware  of  its  connection  with  metaphysical  conclusions, 
occurs  in  the  history  of  the  French  Economical  System.     Of 
the  comprehensive  and  elevated  views  which  at  first  suggest- 
ed it,  the  title  of  Fhymcratie^  by  which  it  was  early  distin- 
guished, affords  a  strong  presumptive  proof;  and  the  same 
thing  is  more  fully  demonstrated,  by  the  frequent  recurrence 
made  in  it  to  the  physical  and  moral  laws  of  Nature,  as  the  uner* 
ring  standard  which  the  legislator  should  keep  in  view  in  all  his 
positive  institutions  -f*.   I  do  not  speak  at  present  of  the  justness 
of  these  opinions.   I  wish  only  to  remark,  that,  in  the  statement 
of  th^n  given  by  their  original  authors,  it  is  taken  for  granted 
as  a  truth  self-evident  and  indisputable,  not  merely  that  bene- 
volent design  is  manifested  in  all  the  physical  and  moral  ar« 
rangements  connected  with  this  globe,  but.  that  the  study  of 
these  arrangements  is  indispensably  necessary  to  lay  a  solid 
foundation  for  political  science. 


f  '^  Ces  lois  forment  ensemble  ce  qu'on  appelle  la  Ud  natureUe.  Tous  les  hommet 
<<  et  toutes  les  puissances  humaines  doivent  dtre  soumis  k  ces  lois  souyeraines,  institu^ 
**  par  I'etre  supreme :  elles  sont  immuables  et  irr^fragables,  et  les  meilleurs  loix  pos- 
^*  Bibles ;  et  par  cons^uent,  la  base  du  govemement  le  plus  parfait,  et  la  r^gle  fonda- 
''  mentale  de  toutes  les  loix  positives ;  car  les  loix  positives  ne  sont  que  des  loix  de  ma^ 
^'  nutcntion  relatives  i,  I'ordre  naturel  evidemment  le  plus  avantageux  au  genre  humain," 

QUESKAY. 
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The  same  principles  appear  to  have  led  Mr  Smith  ioto  that 
train  of  thinking  which  gave  birth  to  his  inquiries  cooceriiing 
National  Wealth.  ^^  Man  (he  observes  in  one  of  his  oldest 
^*  manuscripts  novr  extant)  is  generally  considered  by  states- 
^  men  and  projectors  as  the  materials  of  a  sort  of  political  me- 
<<  chanics.  Projectors  disturb  Nature  in  the  course  of  her  opera- 
^  tions  in  human  afiairs ;  and  it  requires  no  more  than  to  let 
^  her  alone,  and  give  her  fair  play  in  the  pursuit  of  her  own 
^  designs/' — And  in  another  passage :  ^^  Ldtlle  else  is  requisite 
<^  to  carry  a  state  to  the  highest  degree  of  opulence  from  the 
<*  lowest  barbarism,  but  peace,  easy  taxes,  and  a  tolerable  ad* 
^  ministration  of  justice ;  all  the  rest  being  brought  about  hji 
<*  the  natural  course  of  things.  All  governments  which  thwart 
'^  this  natural  course ;  which  force  things  into  another  channel ; 
^  or  which  endeavour  to  arrest  the  progress  of  society  at  a  paiw 
^  ticular  point,  are  unnatural,  and  to  support  themselves  are 
^  obliged  to  be  oppressive  and  tyrannical  */'  Various  other 
passages  of  a  similar  impcMt  might  be  quoted,  both  from  his 
Wealth  of  Nations,  and  from  his  Theory  of  Moral  Sentiments. 

This  doctrine  of  Smith  and  Quesnay,  which  tends  ^to  sim* 
plify  the  theory  of  legislation,  by  exploding  the  policy  of 
those  complicated  checks  and  restraints  which  swell  the  muni« 
cipal  codes  of  most  nations,  has  now,  I  believe,  become  the 
prevailing  creed  of  thinking  men  all  over  Europe ;  and,  as  com- 
monly  happens  to  prevailing  creeds,  has  been  pushed  by  many 
of  its  partizans  fiar  beyond  the  views  and  intentions  of  its  ori- 


*  Biographical  Memoira  of  Smith,  Robertsooi  and  Reid,  p.  100. 
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ginal  authors.  Sach  too  is  the  effect  of  fashion,  on  the  one 
handy  and  of  obnoxious  phrases  on  the  other,  that  it  has  found 
some  of  its  most  zealous  abettors  and  propagators  among 
writers  who  would,  without  a  moment's  hesitation,  have  re- 
jected, as  puerile  and  superstitious,  any  reference  Xo  final  causes 
m  a  philosophical  discussion. 


Danger  of  confounding  Final  with  Phyncal  Causes  in  the  Philo^ 

^oghji  of  the  Human  Mind». 

Having  said  so  much  upon  the  research  of  Final  Causes  in 
PhfsicSj  properly  so  called^  I  shall  subjoin  a  few  remarks  on  its 
application  to  the  philosophy  of  the  human  mind ; — a  science 
in  which  the  just  rules  of  investigation  are  as  yet  far  from, 
being  generally  understood.  Of  this  no  stronger  proof  can 
be  produced,  than  the  confusion  between  final  and  efficient, 
causes,,  which  perpetually  recurs  in.  the  writings  of  our  latest 
and  most  eminent  moralists.  The  same  confusion,  as  I  have 
already  observed,  prevailed.  in<  the  physical  reasonings  of  the 
Aristotelians ;  but,  since  the  time  of  Bacon,  has  been  so  com^a^ 
pletely  corrected,  that,  in  the  wildest  theories  of  modern  natu- 
ralists, hardly  a  vestige  of  it  is  to.be  traced ». 

To  the  logical  error  jyist  mentioned  it  is  owing,  that  so  many, 
false,  accounts  have  been  given  of  the  principles  of  human  con- 
duct, or  of  the  piotivea  by  which  men  are  stimulated  to  action^ 

3.0 
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When  the  general  laws  of  our  internal  frame  are  attentivelj 
examined,  they  will  be  fmmd  to  have  for  their  object  the  bap* 
piness  and  improvement  both  of  the  individual  and  of  society* 
This  is  their  Final  Cause,  or  the  end  for  which  we  may  pn- 
sume  they  were  destined  by  our  Maker.  But,  in  such  cases,  it 
seldom  happens,  that,  while  Man  is  obeying  the  active  impulses 
of  his  nature,  he  has  any  idea  of  the  ultimate  ends  which  he  is 
promoting ;  or  is  able  to  calculate  the  remote  effects  of  the 
movements  which  he  impresses  on  the  little  wheels  around  him. 
These  active  impulses^  therefore,  may,  in  one  sense,  be  consider* 
ed  as  the  efficient  causes  of  his  conduct ;  inasmuch  as  they  are 
the  means  employed  to  determine  him  to  particular  pursuits 
and  habits ;  and  as  they  operate  (in  (he  first  instance,  at  least,) 
ivithont  atfy  refledtiot^  olfi  his  part  on  the  purposes  to  which 
they  are  subservient.  Phjjosophers,-  however,  have  ia  every 
age  been  extremely  apt  to  conclude,  when  they  had  discovei^ 
ed  the  salutary  tendency  of  any  active  principle,  that  it  was 
from  a  sense  or*  forekftowledge  of  this  tendenby  thiEit  Ac  pria* 
ciple  derived  its  origin.  Hence  have  arisen  the  theories  which 
attempt  to  account  for  all  our  actions  from  self-love ;  and  also 
those  which  would  resolve  the  whole  of  morality,  either  into  po- 
litical views  of  general  expediency,  or  into  an  enlightened  regatd 
to  our  own  best  interests. 

I  do  not  know  of  any  author  who  has  been  so  completely 
aware  of  this  common  error  as  Mr  Smith.  In  examining  the 
principles  connected  Avith  our  moral  constitution,  he  always 
treats  separately  of  their ^/la/  causes,  and  of  the  mechanism  (as 

he  calls  il)  by  which  nature  accomplishes  the  efiect ;  and  he 
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has  even  been  at  pains  to  point  out  to  his  successors  the  great 
importance  of  attending  to  the  distinction  between  these  two 
speculations. — **  In  every  part  of  the  universe,  we  observe 
^  means  adjusted  with  the  nicest  artifice  to  the  ends  which 
^  they  are  intended  to  produce ;  and  in  the  mechanism  of 
'*  a  plant  or  animal  body,  admire  how  everything  is  contriv* 
^  ed  for  advancing  the  two  great  purposes  of  nature,  the  sup« 
^  port  of  the  individual,  and  the  propagation  of  the  species. 
^  But  in  these,  and  in  all  such  objects,  we  slill  distinguish  the 
^  efficient  from  the  final  cause  of  their  several  motions  and  or-^ 
^  ganizations.  The  digestion  of  the  food,  the  circulation  of  the 
•*  blood,  and  die  secretion  of  the  several  juices  which  are  drawn 
from  it,  are  operations  all  of  them  necessary  for  the  great  pur^^ 
poses  of  animal  life ;  yet  we  never  endeavour  to  account  for 
^  them  from  those  purposes  as  from  their  efficient  causes,  nor 
^imagine  that  the  blood  circulates,  or  the  food  digest3  of  its 
^  own  accord,  and  with  a  view  or  intention  to  the  purposes  of 
*^  circulation  or  digestion.  The  wheels  of  the  watch  are  all  ad- 
^  mirably  adapted  to  the  end.  for  which  it  was  made,  the  point* 
^^  ing  of  the  hour.  All  their  various  motions  conspire  in  the 
"  nicest  manner  to  produce  this  effect.  If  they  were  endowed 
^  with  a  desire  and  intention  to  produce  it,  they  could  not  do 
^  it  better.  Yet  we  never  ascribe  any  such  intention  or  desire 
^^  to  them,  but  to  the  watch-maker,  and  we  know  that  they  are 
^  put  into  motion  by  a  springs  which  intends  the  effect  it  pro* 
^^  duces  as  little  as  they  do.  But  though,  in  accounting  for  the 
^  operations  of  bodies,  we  never  fail  to  distinguish,  in  this  man* 
"  ner,  the  efficient  from  the  final  cause,  in  accounting  for  those 
"  of  the  mind,  we  are  apt  to  confound  these  two  different 
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**  things  with  one  another.  When,  by  niUural  principles,  we 
*^  are  led  to  advance  those  ends  which  a  refined  and  enlighten^ 
^  ed  reason  would  recommend  to  us,  we  are  very  apt  to  impute 
<*  to  that  reason,  as  to  their  efficient  cause,  the  sentiments  and 
^^  actions  by  wliich  we  advance  those  ends,  and  to  imagine  that 
^  to  be  the  wisdom  of  Man,  which,  in  reaUty,  is  the  wisdom  of 
^  God.  Upon  a  superficial  view,  this  cause  seems  sufficient  to 
^*  produce  the  efiects  which  are  ascribed  lo  it ;  and  the  system 
<^  of  Human  Nature  seems  to  be  more  simple  and  agreeable, 
^  when  all  its  diffisrent  operations  are,  in  this  manner,  deduced 
"  from  a  single  principle  *." 

These  remarks  apply  with  peculiar  force  to  a  theory  <^  mo- 
rab  which  has  made  much  noise  in  our  own  times ; — a  theory 
which  resolves  the  obligation  of  all  the  difierent  virtues  into  a 
sense  of  their  vtUity.  At  the  time  when  Mr  Smith  wrote,  it 
had  been  recently  brought  into  fashion  by  the  ingenious  and 
refined  disquisitions  c^  Mr  Hume ;  and  there  can  be  tittle 
doubt,  that  the  foregoing  strictures  were  meant  by  the  author 
as  an  indirect  refutation  of  his  friend's  doctrines. 

The  same  theory  (which  is  of  a  very  ancient  date -f*)  has  been 
since  revived  by  Mr  Godwin,  and  by  the  late  excellent  Dr 
Paley.  Widely  as  these  two  writers  difier  in  the  source  whence 
they  derive  their  rule  of  conduct,  and  the  sanctions  by  which 
they  enforce  its  observance,  they  are  perfectly  agreed  about 


•  Theory  of  Moral  SentimeDts,  Vol.  I.  p.  216,  et  seq.  6th  Edit 

^  **  Ipsa  tttilitas,  justi  prope  mater  et  aequi."    Horat.  Sat  Lib.  1.  S. 
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its  paramount  authority  over  every  other  principle  of  action. 
*^  Whatever  is  expedient  (says  Dr  Paley)  is  right.  It  is  the  uti« 
^  lity  of  any  moral  rule  alone  which  constitutes  the  obligation 
^  of  it  *.  •  *  •  But  then,  it  must  be  expedient  an  the  whole^ 
**  at  the  long  run,  in  all  its  effects  collateral  and  remote,  as  well 
*^  as  those  which  are  inmiediate  and  direct ;  as  it  is  obvious, 
^^  that,  in  computing  consequences,  it  makes  no  difference  in 
"  what  way,  or  at  what  distance  they  ensue  j^/' — Mr  Godwin 
has  nowhere  expressed  himself,  on  this  fundamental  question  of 
practical  ethics,  in  terms  more  decided  and  unqualified. 

The  observations  quoted  from  Mr  Smith  on  the  proneness  of 
the  mind,  in  moral  speculations,  to  confound  together  efficient 
and  final  causes,  furnish  a  key  to  the  chief  difficulty  by  which 
the  patrons  of  this  specious  but  very  dangerous  system  have 
been  mislecL 

Among  the  qualities  connected  with  the  different  virtues. 


*  Principles  of  Moral  and  Political  Philosophy,  Vol.  I.  p.  70.  (5th  Edit*) 

t  Ibid.  p.  78. 

In  another  part  of  his  work,  Dr  P&ley  explicitly  asserts,  that  every  moral  role  is 
liable  to  be  superseded  in  particular  cases  on  the  ground  of  expediency.  **  Moral  phi* 
*'  losophy  cannot  pronounce  that  any  rule  of  morality  is  so  rigid  as  to  bend  to  no  excq>> 
**  tions ;  nor,  on  the  other  hand,  can  she  comprise  these  exceptions  within  any  previ- 
^  ous  description.  She  confesses,  that  the  obligation  of  every  law  depends  upon  its  ul« 
**  timate  utOity;  that  this  utility,  having  a  finite  and  determinate  value,  situations  may 
'*  be  feigned,  and  consequently  may  possibly  arise,  in  which  the  general  tendency  is 
"  outweijghed  by  the  enormity  of*  the  particular  mischief;  and  of  course,  where  ulti- 
<<  mate  utility  renders  it  as  much  an  act  of  duty  to  break  the  rule,  as  it  is  on  other  oc» 
♦*  casions  to  observe  it,''    Vol.  II.  p.  411.  • 
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there  is  none  more  striking  than  their  beneficial  inflnence  on 
cial  happiness ;  and  accordingly,  moralists  of  all  descriptioiis; 
when  employed  in  enforcing  particular  duties^  such  as  justice^ 
veracity,  temperance,  and  the  various  charities  of  private  i^ 
never  fail  to  enlarge  on  the  numerous  blessings  which  fbl^ 
low  in  their  train.    The  same  observation  may  be  applied  to* 
$elf4nt€re$i  ;  inasmuch,  as  the  most  efiectual  way  ^f  promoliiig 
it  is  universally  acknowledged  to  be  by  a  strict  and  habitual 
regard  to  the  obligations  of  morality. — ^In  consequence  of  dui 
unity  of  design^  which  is  not  less  conspicuous  in  the  moral  thaa 
in  the  natural  world,  it  is  easy  for  a  philosopher  to  give  a  plau-^ 
sible  explanation  of  all  our  duties  from  one  principle  ;  becatise 
the  general  tendency  of  all  of  them  iis  to  determine  ,iiar  to  the 
same  course  of  life.    It  does  not,  Iwwever,  foHow  from':  this^ 
that  it  is  from  such  a  comprehensive  survey  of  thecoosequences 
of  human  conduct,  that  our  ideas  of  right  and  wrong  «re  dsH^ 
rived  ;  or  that  we  are  entitled,  in  particular  cases,  to  form  rales 
of  action  to  ourselves,  drawn  from  speoilative  conclusions  con* 
cerning  ihe  Jlnal  causes  of  our  moral  constitution.    If  it  be  trae 
(as  some  theologians  have  presumed  to  assert)  that  benevolence 
is  the  sole  principle  of  action  in  the  Deity,  we  must  suppose  that 
the  duties  of  veracity  and  justice  were  enjoined  by  Him,  not  on 
account  of  their  intrinsic  rectitude,  but  of  their  utility :  but  stilly 
with  rcs[)ect  to  man,  these  are  sacred  and  indispensable  laws — 
laws  which  he  never  transgresses,  without  incurring  the  penal- 
lies  of  self-condemnation  and  remorse :  And  indeed  if,  without 
the  guidance  of  any  internal  monitor,  he  were  left  to  infer  the 
duties  incumbent  on  him  from  a  calculation  and  comparisoi) 
of  remote  effects,  >ve  may  venture  to  affirm,  that  there  would 
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not  be  enough  of  virtue  lefl  in  tlie  world  to  hold  society  to- 
gether. 


»'      • 


To  those  who  have  been  accustomed  to  reflect  on  the  gene- 
ral  analog/,  of  the  liuman  constitution,  and  on  the  admirable 
adaptation  of  its  various  parts  to  that  scene  in  which  we  are 
destined  to  act,  this  last  consideration  will,  independently  of 
any  examination  of  th^  fact,  suggest  a  very  strong  presumption 
€t  priori '^gSLinst  the  doctrine  to  which  the  foregoing  remarks  re<> 
late.  For  is  it  at  all  amsonant  with  the- other  arrangements 
60  wisely  calculated  for  human  happiness  to  suppose,  ihat  the 
conduct  of  such  a  fallible  and  short-sighted  creature  as  Man^ 
would  be  Idb  to  be- regulated  by  no  other  principle  than  the 
private^pinion  of  «ach  individual  concerning  the  expediency  of 
his  own  afctions^  P  or,  in  other  words,  by  the  conjectures  which 
he.  might  form  on  the  good  or  evil  resulting  on  the  whole  from  an 
endless  train  of  future  contingencies  ?  Were  this,  the  case,  the 
opinions  of  mankind  with  respect  to  the  rules  of  morality  would 
be  as  various  as  their  judgments  about  the  probable  issue  of 
the  most,  doubtful  and  difficult  determinations  in  politics. 
Numberless  cases  might  be  fancied,  in  which  a  person  would  not 
only  claim  merit  but  actually  possess  it,  in  consequence  of  ao* 
tions  which  are  generally  regarded  with  indignation  and  abhor« 
rence ; — for  unless  we  admit  such  duUes  as  justice,  veracity^ 
and  gratitude,  to  be  immediately  and  imperatively  sanction^ 
ed  bythe  authority  of  reason  and  of  conscience,  it  follows  as 
a  necessary  inference,  that  we  are  bouftd  to<  violate  them, 
whenever,  by  doing  so,  we  have  a  prospect  of  advancing 
any  of  the  essential  interests  of  society ;  or  (which  amounts 
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to  the  same  thing)  that  a  good  end  is  suffident  to  sanctify  what* 
ever  means  may  appear  to  us  to  be  necessary  for  its  accamt- 
plishment.  Even  men  of  the  soundest  and  most  penetrating 
understandings  might  frequently  be  led  to  the  perpetration  of 
enormities,  if  they  had  no  other  light  to  guide  them  but  what 
they  derived  from  their  own  uncertain  •  anticipations  of  futu- 
rity. And  when  we  consider  how  small  the  number  of  such 
men  is,  in  comparison  of  those  whose  judgments  are  pervert* 
ed  by  the  prejudices  of  education  and  their  own  selfish  pas* 
sibns,  it  is  easy  to  see  what  a  scene  of  anarchy  the  world  would 
become.  Of  this  indeed  we  have  too  mdancholy  an  experi* 
mental  proof,  in  the  history  of  those  individuals  who  have  in 
practice  adopted  tlie  rule  of  general  expedienctf  as  their  whole 
code  of  moraUty ;— ^  rule  which  the  most  execrable  scourges  of 
the  human  race  have,  in  all  ages,  professed  to  follow,  and  of 
which  they  have  uniformly  availed  themselves,  as  an  apology 
for  their  deviations  from  the  ordinary  maxims  of  right  and 

wrong. 

<• 

Fortunately  for  mankind,  the  peace  of  society  is  not  thus  en^ 
trusted  to  accident,  the  great  rules  of  a  virtuous  conduct  being 
confessedly  of  such  a  nature  as  to  be  obvious  to  every  sincere 
and  well-disposed  mind.  And  it  is  in  a  peculiar  degree  strik- 
ing, that,  while  the  theory  of  ethics  involves  some  of  the  most 
abstrase  questions  which  have  ever  employed  the  human  facul- 
ties, the  moral  judgments  and  moral  feelings  of  the  most  dis- 
tant ages  and  nations,  with  respect  ta  all  the  most  essential  diih 
ties  of  life,  are  one  and  the  same. 
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Of  this  theory  of  utility,  so  strongly  recommended  to  some 
by  the  powerful  genius  of  Hume,  and  to  others  by  the  well- 
merited  popularity  of  Paley,  the  most  satisfactory  of  all  refuta- 
tions is  to  be  found  in  the  work  of  Mr  Godwin.  It  is  unne- 
cessary to  inquire  how  far  tlie  practical  lessons  he  has  incul- 
cated are  logically  inferred  from  his  fundamental  principle; 
for  although  I  apprehend  much  might  be  objected  to  these, 
even  on  his  own  hypothesis,  yet,  if  such  be  the  conclusions  to 
which,  in  the  judgment  of  so  acute  a  reasoner,  ii  appeared  to  lead 
with  demonstrative  evidence,  nothing  farther  is  requisite  to  il* 
lustrate  the  practical  tendency  of  a  system,  which,  absolving 
men  from  the  obligations  imposed  on  them  with  so  command* 
ing  an  authority  by  the  moral  constitution  of  human  nature, 
abandons  every  individual  to  the  guidance  of  his  own  narrow 
views  concerning  the  complicated  interests  of  political  society  *. 


*  It  is  remarkable  that  Mr  HumCy  bj  &r  the  nblest  advocate  for  the  theory  in  ques- 
tion, has  indirectly  acknowledged  its  inconsistence  with  some  of  the  most  important  &cts 
which  it  professes  to  explain.  ^*  Though  the  heart  (he  observes  in  the  5th  section  of  his 
''  Inquiry  concerning  Morals)  takes  not  part  entirely  with  those  general  notions,  nor  re- 
''  gulates  all  its  love  and  hatred  by  the  universal  abstract  differences  of  vice  and  virtue, 
<*  withcfut  regard  to  self,  and  the  persona  with  whom  we  are  more  intimately  connected ; 
^<  yet  have  these  moral  differences  a  considerable  influence,  and  being  sufficient,  at  least 
*'  for  discourse,  serve  all  the  purposes  in  company,  in  the  pulpit,  on  the  theatre,  and 
''  in  the  schools.*'— On  this  passage,  the  following  very  curious  note  is  to  be  found  at 
the  end  of  the  volume;  a  note  (by  the  way)  which  deserves  to  be  added  to  the  other 
proofs  already  given  of  the  irresistible  influence  which  the  doctrine  of  final  causes  oc- 
casionally exercises  over  the  most  sceptical  minds.  ^'  It  is  mseltf  ordained  h\f  nature^ 
*'  that  private  connections  should  cammoTdy  prevail  over  universal  views  and  considera- 
*'  tions  ;  otherwise  our  affections  and  actions  would  be  dissipated  and  lost,  for  want  of 
*'  a  proper  limited  object.''— -Does  not  this  remark  imply  an  acknowledgment,  First, 
That  the  principle  of  general  expediency  (the  sole  prindple  of  virtuous  conduct,  ac- 

3p 
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One  very  obvious  consideration  seems  to  have  entirely 
caped  the  notice  of  this,  as  well  as  of  many  other  late  in* 
quirers :  That,  in  ethical  researches,  not  less  than  in  those 
which  relate  to  the  material  universe,  the  business  of  the  phila» 
sopher  is  limited  to  the  analytical  investigation  of  general  law» 
from  the  observed  phenomena ;  and  that  if^  in  any  instance^ 
his  conclusions  should  be  found  inconsistent  with  acknowledged 
facts,  the  former  must  necessarily  be  corrected  or  modified  hj 
the  latter.    On  such  occasions,  the  ultimate  appeal  must  be  al« 
ways  made  to  the  moral  sentiments  and  emotions  of  the  hu- 
man race.    The  representations,  for  example,  which  we  read 
with  so  much  delight,  in  those  poets,  of  whatever  age  and 
country,  who  have  most  successfully  touched  the  human  heart; 
— of  the  heroical  sacrifices  made  to  gratitude,  to  parental  dutj^ 
to  filial  piety,  to  conjugal  afiection ; — are  not  amenable  to  the 
authority  of  any  ethical  theory,  but  are  the  most  authentic  re- 
cords of  the  phenomena  which  it  is  the  object  of  such  theories 
to  generalize.    The  sentiment  of  Publius  Syrus — Omne  dixeris 
maledictumj  quum  ingratum  hominem  dixcrh — speaks  a  language 
which  accords  with  every  feeling  of  an  unperverted  mind  ; — ^it 
speaks  the  language  of  Nature,  which  it  is  the  province  of  the 
moralist,  720^  to  criticize,  but  to  listen  to  with  reverence.  By  em- 
ploying our  reason  to  interpret  and  to  obey  this,  and  the  other 
moral  suggestions  of  the  heart,  we  may  trust  with  confidence^ 
that  we  take  the  most  effectual  means  in  our  power  to  augment 


cording  to  Mr  Hume,  in  our  most  important  transactions  with  our  fellow-creaturet) 
would  not  contribute  to  the  happiness  of  society,  if  men  should  commonly  act  upon  it; 
and,  Secondly,  That  some  provision  is  made  in  our  moral  constitution,  that  we  shally  in 
fiict,  be  influenced  by  other  motivei  in  discharging  the  offices  of  private  life  ? 
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the  sum  of  human  hapiness ; — but  the  discovery  of  this  connec- 
tion between  r/r/we  and  wft7%  is  the  slow  result  of  extensive  and 
philosophical  combinations ;  and  it  ^vould  soon  cease  to  have 
a  foundation  in  truth,  if  men  were  to  substitute  their  own  con- 
ceptions of  expediency,  instead  of  those  rules  of  action  which 
are  inspired  by  the  wisdom  of  God  *. 

It  must  not  be  concluded  from  the  foregoing  observations, 
■that,  even  in  ethical  inquiries,  the  consideration  of  final  causes 
is  to  be  rejected.  On  the  contrary,  Mr  Smith  himself,  whose 
logical  precepts  on  this  subject  I  have  now  been  endeavouring 
to  illustrate  and  enforce,  has  frequently  indulged  his  curiosity 
in  speculations  about  uses  or  advantages  ;  and  seems  plainly  to 
have  considered  them  as  important  objects  of  philosophical 
study,  not  less  than  efficient  causes.  The  only  caution  to  be 
observed  is,  that  the  one  may  not  be  confounded  with  the 
other. 

Between  Uiese  two  different  researches,  however,  there  is, 
both  in  physics  and  ethics,  a  very  intimate  connection.  In 
various  cases,  the  consideration  of  final  causes  has  led  to  the 
discovery  of  some  general  law  of  nature ;  and,  in  almost 
every  case,  the  discovery  of  a  general  law  clearly  points  out 
some  wise  and  beneficent  purposes  to  which  it  is  subservient. 
Indeed  it  is  chiefly  the  prospect  of  such  applications  which 
renders  the  investigation  of  general  laws  interesting  to  the 
mind  -f  • 

•  See  Note  (CC.)  f  See  Note  (DD.) 


• 
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CONCLUSION  OF  PART  SECOND. 


In  the  foregoing  chapters  of  this  Second  Part,  I  have  ei»^ 
deavoured  to  turn  the  attention  of  my  readers  to  various  iii>- 
portant  questions  relating  to  the  Human  Understanding ;  aim- 
ing, in  the  first  place,  to  correct  some  iundamental  errors  in 
the  theories  commonly  received  with  respect  to  the  powere 
of  intuition  and  of  reasoning;  and,  secondly,  to  illustrate 
some  doctrines  connected  with  the  ground-work  of  the  indvc- 
tive  logic,  which  have  been  either  overlooked,  or  misappre- 
hended by  the  generality  of  preceding  writers.  The  bulk  to 
which  the  volume  has  already  extended,  renders  it  impossible 
for  me  now  to  attempt  a  detailed  recapitulation  of  its  con- 
tents : — Nor  do  I  much  regret  the  necessity  of  this  omission, 
having  endeavoured,  in  every  instance,  as  far  as  I  could,  to 
enable  the  intelligent  reader  to  trace  the  thread  of  my  dis- 
cussions. 

In  a  work  professedly  elementary,  the  frequent  references 
made  to  the  opinions  of  others  may,  at  first  sight,  appear  out 
of  place;  and  it  may  not  unnaturally  be  thought,  that  I  have 
loo  often  indulged  in  critical  strictures,  where  1  ought  to  have 
confined  myself  to  a  didactic  exposition  of  first  principles.    To 
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this  objection  I  have  only  to  reply,  that  my  aim  is  not  to  sup- 
plant any  of  the  established  branches  of  academical  study; 
but,  by  inviting  and  encouraging  theyoung  philosopher,  when 
his  academical  career  is  closed,  to  review  with  attention  and 
candour,  his  past  acquisitions,  to  put  him  in  the  way  of  sup- 
plying what  is  defective  in  the  present  systems  of  education. 
I  have  accordingly  entitled  my  book.  Elements — not  of  Logic 
or  of  Pneumatology,  but — of  the  Philosophy  of  the  Human 
Mind  ;  a  study  which,  according  to  my  idea  of  it,  presupposes 
a  general  acquaintance  with  the  particular  departments  of  li- 
terature and  of  science,  but  to  which  I  do  not  know  that  any 
elementary  introduction  has  yet  been  attempted.  It  is  a  study, 
indeed,  whereof  little  more  perhaps  than  the  elements  can  be 
communicated  by  the  mind  of  one  individual  to  that  of 
another. 

In  proof  of  this,  it  is  sufficient  here  to  hint,  (for  I  must  not 
at  present  enlarge  on  so  extensive  a  topic),  that  a  knowledge 
of  the  general  laws  which  regulate  the  intellectual  phenomena 
is,  to  the  logical  student,  of  little  practical  value,  but  as  a  pre- 
paration for  the  study  of  Himself.  In  this  respect,  the  anatomy 
of  the  mind  differs  essentially  from  that  of  the  body ;  the  struc- 
ture of  the  former  (whatever  collateral  aids  may  be  derived 
from  observing  the  varieties  of  genius  in  our  fellow-creatures) 
being  accessible  to  those  alone  who  can  retire  into  the  deepest 
recesses  of  their  own  internal  frame ;  and  even  to  these  presents 
ing,  along  with  the  generic  attributes  of  the  race,  many  of  the 
specific  peculiarities  of  the  individual.  The  truth  is,  that  on 
this  subject  every  writer,  whose  speculations  are  at  all  worthy 
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of  notice,  must  draw  his  chief  materials  from  withia ;  and  that 
it  is  only  by  comparing  the  conclusions  of  different  writers,  and 
subjecting  all  of  them  to  the  test  of  our  personal  experience, 
that  we  can  hope  to  separate  the  essential  principles  of  the  hu« 
man  constitution  from  the  unsuspected  effects  of  education  and 
of  temperament  * ;  or  to  apply  with  advantage,  to  our  particu- 
lar circumstances,  the  combined  results  of  our  reading  and  of 
our  reflections.  Tiie  constant  appeal  which,  in  such  inquiries, 
the  reader  is  thus  forced  to  make  to  his  own  consciousness  and 
to  liis  own  judgment,  has  a  powerful  tendency  to  form  a  habit, 
not  more  essential  to  the  success  of  his  metaphysical  researches, 
than  of  all  his  other  speculative  punuits« 

Nearly  connected  with  this  habit,  is  a  propensity  to  weigh 
and  to  ascertain  the  exact  import  of  words ;  one  of  the  nicest 
and  most  difficult  of  all  analytical  processes ;  and  that  upon 
which  more  stress  has  been  justly  laid  by  our  best  modem 
logicians,  than  upon  any  other  organ  for  the  investigation  of 
truth.  For  the  culture  of  this  propensity,  no  science  is  so  pe- 
culiarly calculated  to  prepare  the  mind,  as  the  study  of  its  own 
operations.  Here,  the  imperfections  of  words  constitute  the 
principal  obstacle  to  our  progress  ;  nor  is  it  possible  to  advance 
a  single  step,  without  straggling  against  the  associations  im« 


*  I  use  the  word  temperament,  in  this  instance,  as  synonymous  with  the  idiosyncrasy 
of  medical  authors ;  a  term  which  I  thought  might  have  savoured  of  afifectation  if  ap- 
plied to  the  mind;  although  authorities  for  such  an  employment  of  it  are  not  wanting 
tmong  old  English  ^Titers.  One  example,  directly  in  point,  is  quoted  by  Johnson 
from  Glanville.  "The  understanding  also  hath  its  idiost/ncracies,  as  well  as  other  fi^ 
«  culties." 
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posed  by  the  illusions  of  metaphorical  terms,  and  of  analogical 
theories.  Abstracting,  therefore,  from  its  various  practical  ap- 
plications, and  considering  it  merely  as  a  gymnastic  exercise 
to  the  reasoning  powers,  this  study  seems  pointed  out  by  na- 
ture, as  the  best  of  all  schools  for  inuring  the  undei^standing  to 
a  cautious  and  skilful  employment  of  language  as  the  instru^ 
ment  of  thought. 

The  two  first  chapters  of  this  volume  relate  to  logical  ques- 
tions, on  which  the  established  opinions  appear  to  me  to  pre- 
sent stumbling-bl9cks  at  the  very  threshold  of  the  science.  In 
treating  of  these,  I  have  canvassed  with  freedom,  but,  I  hope, 
with  due  respect,  the  doctrines  of  some  illustrious  modems, 
whom  I  am  proud  to  acknowledge  as  my  masters ;  of  those 
more  particularly,  whose  works  are  in  the  highest  repute  in 
our  British  Universities,  and  whose  errors  I  was,  on  that 
account,  the  most  solicitous  to  rectify.  For  the  space  allot- 
ted to  my  criticisms  on  Condillac^  no  apology  is  necessary 
to  those,  who  have  the  slightest  acquaintance  with  the  pre- 
sent state  of  philosophy  on  the  Continent,  or  who  have  remark- 
ed the  growing  spread,  in  this  Island,  of  some  of  his  weakest 
and  most  exceptionable  theories. — On  various  controverted 
points  connected  with  the  theory  of  evidence,  both  demonstra- 
tive and  experimental,  I  trust,  with  some  confidence,  that  I  shall 
be  found  to  have  thrown  considerable  light :  in  other  instances, 
I  have  been  forced  to  content  myself  with  proposing  my 
doubts ;  leaving  the  task  of  solving  them  to  future  inquirers. 
To  awaken  a  dormant  spirit  of  discussion,  by  pointing  out  the 
imperfections  of  accredited  systems,  is  at  least  one  step  gained 
towards  the  farther  advancement  of  knowledge. 
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It  is  justly  and  philosophically  remarked  by  Burke,  that  ^'  no- 
*^  thing  tends  more  to  tlie  corruption  of  science  than  to  sujBTer  it 
^  to  stagnate.  These  waters  must  be  troubled  before  they  can 
^*  exert  their  virtues.  A  man  who  works  beyond  the  surlaoe  of 
"  thrngs,  thougli  he  may  be  w  rong  himself,  yet  he  clears  the 
^'  way  for  others,  and  may  chance  to  make  even  his  errors  8ub« 
"  servient  to  the  cause  of  truth  */' 

The  subsequent  chapters,  relative  to  the  Baconian  LogiCi 
bear,  ail  of  them,  more  or  less,  in  their  general  scope,  on  the 
theory  of  the  intellectual  powers,  and  on  the  first  prindples  of 
human  knowledge.  In  this  part  of  my  work,  the  reader  will 
easily  perceive,  that  I  do  not  profess  to  deliver  logical  pre* 
cepts ;  but  to  concentrate,  and  to  reflect  back  on  the  Philoao* 
phy  of  the  Mind,  whatever  scattered  lights  I  have  been  able 
to  collect  from  the  experimental  researches  to  which  that  Phi* 
losophy  has  given  birth.  I  have  aimed,  at  the  same  time  (and 
I  hope  not  altogether  without  success),  to  give  somewhat  mon 
of  precision  to  tlie  technical  phraseology  of  the  Baconian 
school,  and  of  correctness  to  their  metaphysical  ideas. 

Before  concluding  these  speculations,  it  may  not  be  impro* 
per  to  caution  my  readers  against  supposing,  that  when  I  speak 
of  the  Baconian  schooK  or  of  the  Baconian  logic,  I  mean  to 
ascribe  entirely  lo  the  Novum  Organonj  the  advances  made  in 
physical  science,  since  the  period  of  its  publication.  The 
singular  cflects  of  this,  and  of  the  other  inestimable  writings 


*  Inquiry  into  the  Sublime  and  Beautiful^  Part  L  SecU  xix. 
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of  the  same  author^  in  forwarding  the  subsequent  progress  of 
scientific  discovery,  certainly  entitle  his  name,  far  more  than 
that  of  any  other  individual,  to  be  applied  as  a  distinguishing 
epiithet  to  the.  modern  rules  of  philosophizing ;  but  (as  I  have 
elsewh^e  observed)  ^  the  genius  and  writings  of  Bacon  himself 
^^  were  powerfully  influenced  by  the  circumstances  and  charac- 
*^*er  of  his  age :  Nor  can  there  be  a  doubt,  that  he  only  acce- 
*^  leraled  a  revohilion  which  was  already  prepared  by  many 
^^coacurreBi  causes  ^/' — My  reasons  for  thinking  so,  which  rest 
chiefly  on  historical  retsospects,  altogether  foreign  to  my  pre* 
sent  desigo,  I  must  delay  stating,  till  another  opportunity. 

To  this  observation  it  is  of  still  greater  importance  to  add, 
that,  in  contrasting  the  spirit  and  the  utility  of  the  new  logic 
with  those  of  the  old,  I  have  no  wish  to  see  the  former  substi- 
tuted, in  our  universities,  in  room  of  the  latter.  By  a  strange 
inversion  in  the  order  of  instruction,  Lpgic,  instead  of  occupying 
its  natural  place  at  the  close  of  the  academical  course,  has  al- 
ways been  considered  as  an  introduction  to  the  study  of  the 
sciences ;  and  has,  accordingly,  been  obtruded  on  the  unin- 
formed minds  of  youth,  at  their  first  entrance  into  the  schools. 
While  the  syllogistic  art  maintained  its  reputation,  this  inversion 
was  probably  attended  with  little  practical  inconvenience  ;  the 
trite  and  puerile  examples  commonly  resorted  to  for  the  illus- 
tration of  its  rules,  presupposing  a  very  slender  stock  of  scienti- 
fic attainments ;  but  now,  when  the  word  Logic  is  universally 


^  Outlines  of  Moral  Philosophy,  first  printed  in  1793. 
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understood  in  a  more  extensive  sense^  as  comprehendingt  along 
with  an  outline  of  Aristotle's  Organan^  some  .account  of  the  doo^ 
trines  of  Bacon,  of  Locke,  and  of  their  successors,  it  seems  in^ 
dispeasably  necessary,  that  this  branch  of  education  should  he 
delayed  till  the  understanding  has  acquired  a  wider  and  mom 
varied  range  of  ideas,  and  till  the  power  of  r^kctum  (the  last 
of  our  faculties  which  nature  unfolds)  begins  to  solicit  its  appro-' 
priate  nourishment.  What  notions  can  be  annexed  to  such 
words  as  analysis,  synthesis,  induction,  experience,  analogy, 
hypothetical  and  legitimate  theories,  demonstrative  and  moial 
certainty,  by.  those  whose  attention  has  hitherto  been  exdusivo* 
ly  devoted  to  the  pursuits  of  classical  learning?  A  fluent 
cbmmand,  indeed,  of  this  techoical  pt^aseology  may  be  easily 
communicated ;  but  it  would  be  difficult  to  devise  a  more  e£% 
fectual  expedient  for  mialeading^  at  the  veiy  outset  of  life,  the 
inexperienced  and  unassured  judgment.  The  perusal  of  Ba^i 
Con'&  writings,  in  particular,  disfigured  as  they  are  fay  thefie^ 
quent  use  of  quaint  and  barbarous  expressions,  suited  to  the 
scholastic  taste  of  bis.  contemporaries,  ought  to  be  carefully  x^ 
served  ion  a  riper  age  *. 


><mt 


>***  Haller  nieiitioii0,  itt lili  IJaiieiitB of  Physiology,  tbatheww  fixced  to  enter  oo 
ibe.  ytiidy  of  logic  in  the  t«pth  year  of  hiaagob  ^rMepmini  me  anniun  nelma  '^^r^Fft^ 
'<  quo  avidiu  hi«toriam  et  poesin  devonuuem,  ad  logicam,  et  ad  Claubsbgiaxam  logi- 
''  cam  ediscendam  coactum  fuiBse,  quft  nihil  poterat  esse,  pro  hujusmodi  homundone, 
**  Bterilius.**  (Tomus  VIII.  Pan  Secunda,  p.  24.  Lausamiae,  1778.)  It  seems  difficult 
to  imagine  any  attempt  more  extraTi^^ty  than  that  of  instructing  a  diild,  only  tea 
years  old,  io  the  logic  of  the  schoob ;  and  yet  it  is  by  no  meaiis  a  task  aD..coinpleti^ 
impracticable^  as  to  convey  to  a  pupil»  altogether  uninitiated  in  the  Elements  of  Fhy« 
sics,  a  distinct  idea  of  the  object  and  rules  of  the  Novum  Organon* 

The  example  of  Mr  Smith,  during  the  short  time  he  held  the  Professorship  of  Lo- 


# 
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in  confirmation  of  this  last  remark,  many  additional  argvh 
ments  might  be  drawn  from  the  peculiar  circumstances  in  which 
Bacon  wrote.  At  the  period  when  he  entered  on  his  Uterary 
career,  various  branches  of  physical  science  were  already 
beginning  to  exhibit  the  most  favourable  presages  of  future 
improvement ;  strongly  inviting  his  original  and  powerful  mind 
to  co-operate  in  the  reformation  of  philosophy.  The  turn  of 
his  genius(  fortunately  led  him  to  employ  himself  chiefly  in  ge- 
neral suggestidns  for  the  advancement  of  learning ;  and,  leaving 
to  otbeirid  the  task  of  inductive  investigation,  to  aim  rather-  at 
stating  such  rules  as  niight  direct  and  systematize  their  exer<- 
tiohs.  In  his  own  experimental  researches  he  was  not  vefy 
fortunate;  nor  is  much  Reliance  to  be  placed  on  the  facts  re» 
corded  in  his  Hi^ories.  Perhaps  the  comprehensiveness  of  hift 
views  ditnibi^hed  his  curiosity  with  rei^pect  to  theparticulat 
objects  of  science ;  or,  perhsij^s,  he  found  tfaie  multiplicity  of  his* 
engagenients  in  active  life,  more  eons^stent  with  speculations,  in 
which  the  chief  materials  of  his*  reasonings  vrete  to  be  drawn 
from  his  own  reflections,  than  with  inqiiiriies  which  demanded 
an  accurate  obseirvation  of  external  phenomena^  or  a  minute  at* 
tention  to  experimental  processes.  In  this  respect,  he  has  been 
compared  to  the  Legislator  of  the  Jews,  who  conducted  his  fol- 
lowers within  sight  of  thdr  destined  inheritance ;  and  enjoyed. 


gic  at  GlaiSgow,  is  worthy  of  imitadon  in  those  uniyenities  which  admit  of  similar  de* 
Tiations  from  old  practiees.  For  an  account  of  his  (Jan,  see  Biograqphical  Memoirs  of 
Smith,  Robertson,  and  Reid,  p.  12. ;  where  I  have  inserted  a  slight  but  masterly  sketch 
of  his  academical  labours,  communicated  to  me  by  his  pq>il  and  friend,  the  late  Mr 

MiUar. 
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in  distant  prospect,  that  promised  land  which  he  himself  was 
not  permitted  to  enter  *. 

The  effect  of  this  prophetic  imagination  in  clothing  his  ideas, 
to  a  greater  degree  than  a  severe  logician  may  approve,,  with 
the  glowing  colours  of  a  poetical  diction,  was  unavoidable.  The 
wonder  is,  that  his  style  is  so  seldom  chargeable  with  vagueness 
and  obscurity ;  and  that  he  has  been  able  to  bequeath  to  ix)steri« 
ty  so  many  cardinal  and  eternal  truths,  to  which  the  progressive 
light  of  science  is  every  day  adding  a  new  accession  of  lustre. 
Of  these  truths,  however,  (invaluable  in  themselves  as  heads  or 
texts,  pregnant  with  thought)  many,v^to  borrow  the  expresaioa 
of  a  Greek  poet) — sound  only  to  the  intelligent  i  while  others 
present  thpse  confident  but  indefinite  anticipations  of  inteUeo*. 
tu^l  regions  yet  undiscovered,  which^  though  admirably  calcula- 
ted tp.H^ep  alive  and  to  nourish  the  ardour  of  the  manof  sdenM^ 
are  more  fitted,  to:  aMrakeit  the  eqthusiasm,  than  to  direct  the- 
studies  of  yovith.^:  .Soine.Qf  theojiiatth^same  time  (and  these^^ 
I  appjrehencJr  cannot  b^.too  early  impressed  on  the  memory)^ 
are  singularly  a.dapted  to;  enlarge ,  and  to  elevate  the  concep* 
tions;;  exhiib^^ng  thpse;  jnagnificent  views  of  knowledge  whicb» 
by7dent^fyiQg)its  prpgressi  wi^  the  eqlargetnent  of  human  pow*: 
er  and  of  hupian  happiness,  ^^^oble  the  humblest  exertions  of 
literary  industry,  and  annihilate,  before  the  triumphs  of  genius, 
the  most  dazzling  objects  of  vulgar  ambition.-r— A  judicious  se- 

.L  ,M  •'     (  '. --i".- ■  ,.    ■    I  ■ ■■■  .    ■      ■  ,.  -      ■ 

*  See  Cowleyli  C^de,  prbfix^d  to'  Sj^rat'i  History  bf  the  Royal  Society. 
*^  Tn  rebus  quibuscunque'diiHcilieribus,  hon  expec'tandUm'  est  ut  quis  simul  et  serai 
*'  et  metat ;  sed  prseparatione  opus  est,  ut  per  gradus  maturescanU"     Bacon. 
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lection  of  such  passages,  and  of  some  general  •  and  striking 
aphorisms  from  the  Novum  Organon,  would  form  a  useful  ma- 
nual for  animating  the  academical  tasks  of  the  student ;  and  for 
gradually  conducting  him  from  the  level  of  the  subordinate  sci- 
ences, to  the  vantage-ground  of  a  higher  philosophy. 

Unwilling  as  I  am  to  touch  on  a  topic  so  hopeless  as  that  of 
Academical  Reform,  I  cannot  dismiss  this  subject,  without  re- 
marking, as  a  fact  which  at  some  future  period  will  figure  in 
literary  history,  that  two  hundred  years  after  the  date  of  Bacon's 
philosophical  works,  the  antiquated  routine  of  study,  originally 
prescribed  in  times  of  scholastic  barbarism  and  of  popish  super- 
stition, should,  in  so  many  Universities,  be  still  suflFered  to  stand 
in  the  way  of  improvements,  recommended  at  once  by  the  pre- 
sent state  of  the  sciences,  and  by  the  order  which  nature  fol- 
lows in  developing  the  intellectual  faculties.  On  this  subject, 
however,  I  forbear  to  enlarge, — Obstacles  of  which  I  am  not 
aware  may  perhaps  render  any  considerable  innovations  im- 
practicable ;  and,  in  the  mean  time,  it  would  be  vain  to  specu- 
late on  ideal  projects,  while  the  prospect  of  realizing  them  is  so 
distant  and  uncertain. 


m 


NOTES  AND  ILLUSTRATIONS. 


■t-i 


•  ■  ■  t 


*  ^  / 
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Note  (A.)  p,  39# 

Of  the  fault  in  Euclid's  arrangement  which  I  have  here  remarked, 
some  of  the  ancient  editors  were  plainly  aware,  as  they  removed  the 
two  theorems  in  question  from  the  class  of  axioms,  and  placed  them, 
with  at  least  an  equal  impropriety,  in  that  of  postulates.  ^*  In 
''quibusdam  codicibus  (says  Dr  Gregory)  Axiomata  10  et  11  inter 
**  postulata  numerantur.*'  (Euclidis  quae  supersunt  omnia.  Ex  Re- 
cens.  Dav.  Gregorii.     Oxon.  1703.  p.  3.) 

The  8th  Axiom  too  in  Euclid's  enumeration  is  evidently  out  of  its 
proper  place.  %m  ta  ifAf/uc^brrA  nr'AAAiXtt  irn  aXMiKui  %cjt  s— thus  translated 
by  Dr  Simson ;  **  Magnitudes  which  coincide  with  one  another,  that 
**  is  which  exactly  fill  the  same  space,  are  equal  to  one  another."  This, 
in  truth,  is  not  an  axiom,  but  a  definition.  It  is  the  definition  of  geo« 
metrical  equality; — ^the  fundamental  principle  upon  which  the  compa- 
rison of  all  geometrical  magnitudes  will  be  found  ulthnately  to  depend. 

For  some  of  these  slight  logical  defects  in  the  arrangement  of  Euclid's 
definitions  and  axioms,  an  ingenious,  and,  I  think,  a  solid  apology  has 
been  offered  by  M,  Prevost,  in  his  Essais  de  Philosophic.    According 

9r 


498  NOTES  AND  ILLUSTRATIONS. 

to  this  author  (if  I  rightly  understand  his  meaning)  Euclid  was  himself 
fully  aware  of  the  objections  to  which  this  part  of  his  work  is  liable; 
but  found  it  impossible  to  obviate  them,  without  incurring  the  still 
greater  inconvenience  of  either  departing  from  those  modes  of  proof 
which  he  had  resolved  to  employ  exclusively  in  the  composition  of 
his  Elements*;  or  of  revolting  the  student,  at  his  first  outset,  by 
prolix  and  circuitous  demonstrations  of  manifest  and  indisputable 
truths. — ^I  shall  distinguish  by  Italics,  iir  the  following  quotation,  the 
clauses  to  which  I  wish  more  particularly  to  direct  the  attention  of 
my  readers. 

Cest  done  I'imperfection  (peut-6tre  inevitable)  de  nos  conceptions, 

qui  a  engage  k  faire  entrer  les  axiomes  pour  quelque  chose  dans 
*'  les  principes  des  sciences  de  raisonnement  pun  Et  ils  y  font  un 
**  double  office.  Les  uns  remplacent  des  definitions.  Les  autres  rem* 
"  placent  des  propositions  susceptibles  d'etre  d^montrees.    J  en  don- 

nerai  des  exemples  tir^a  des  El^mens  d'Euclide. 

*^  Les  axiomes  remplacent  quelquefois  des  definitions  tr^s  faciles  k 

faire,  comme  celle  du  mot  tout.  (EL  Ax.  9-)  Ventres  supplient  d  cer- 

taines  difinitions  difficiles  et  qiion  hite,  comme  celles  de  la  ligne  droUe 
**  et  de  tangle. 

*^  Quelques  axiomes  remplacent  des  tbeorfemes.  J/ignore  si  (dans 
^^  les  principes  d'Euclide)  I'axiome  11.  peut-6tre  demontr^  (comme 
^  Toot  cru  Proclus  et  tant  d  autres  anciens  et  modernes).  S*il  pent 
'^  fitre^  cet  axiome  suppUe  d  une  dhnonstratum  probabkment  labotUuse. 

**  Puisque  les  axiomes  ne  .font  autre  office  que  supplier  k  des  defi- 
**  nitions  ttk  des  th6or^mes,  on  demaodera  peut-£tre  qu'on  8*en  passe. 
**  Observons  1.  Quails  eoUent  sotjcoent  des  longueurs  inutiks.  8.  Quits 
'^  tranchent  les  disputes  ii  fepoque  mime  ou  la  science  est  impatfaite.  3.  Que 

sHl  est  un  itat^  auquel  la  science puisse  sen  passer  (ce  que  je  riqffirmc 
point)  il  est  du  mains  sage,  et  mime  indispensable^  de  les  en^byer^  tant 
"  que  quelque  insuffisance^  dans  ce  degri  de  perfection  oit  Von  tendf  inters 
'^  dit  unordre  absolument  irriprodiable.    Ajoutous  4.  Q\xt  dans  chaque 


iC 


*  By  introducing,  for  example,  the  idea  of  Motion,  which  he  has  studied  to  avoid, 
siuch  as  possible,  in  deliveriDg  the  Elements  of  Plane  Geometry. 
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'^  science  il  y  a  ordinairement  ud  principe  qu'on  pourroit  appeller 
**  doniinanti  et  qui  par  cette  raison  seule  (et  ind^pendamnient  de  cel- 
'*  les  que  je  viens  d'all6guer)  a  paru  devoir  6tre  sorti,  pour  ainsi  dire, 
*'  du  champ  des  d^fitiitions  pour  £tre  mis  en  vue  sous  forme  d'axiome. 
"  Tel  me  paroit  6tre  en  geometric  le  principe  de  congruence  contenu 
*'  dans  le  8  Axiome  d'Euclide."  (Essais  de  Phiiosophie,  Tom.  II.  pp. 
30,  31,  32.) 

These  remarks  go  far,  in  my  opinion,  towards  a  justification  of  Eu- 
clid for  the  latitude  with  which  he  has  used  the  word  axiom  in  his  Ele* 
ments.  As  in  treating,  however,  of  the  fundamental  laws  of  human 
belief,  the  utmost  possible  precision  of  language  is  indispensably  ne- 
cessary, I  must  beg  leave  once  more  to  remind  my  readers,  that,  in 
denying  Axioms  to  be  the  first  principles  of  reasoning  in  mathematics, 
I  restrict  the  meaning  of  that  word  to  such  as  are  analogous  to  the 
first  seven  in  Euclid's  list.  Locke,  in  what  he  has  written  on  the  sub- 
ject,  has  plainly  understood  the  word  in  the  same  limited  sense. 


^  I 


Note  (B.)  p.  70. 

The  prevalence  in  India  of  an  opinion  bearing  some  resemblance  to 
the  Berkeleian  Theory  may  be  urged  as  an  objection  to  the  reasoning 
in  the  text ;  but  the  fact  is,  that  this  resemblance  is  much  slighter 
than  has  been  generally  apprehended.  (See  Philosophical  Essays^ 
pp.  81,  82,  et  seq-)  On  this  point  the  following  passage  from  Sir  Wil- 
liam Jones  is  decisive;  and  the  more  so,  that  he  himself  has  fallen  in- 
to the  common  mistake  of  identifying  the  Hindu  Belief  with  the  con- 
clusions of  Berkeley  and  Hume. 

•  "  The  fundamental  tenet  of  the  Vid&nti  school  consisted,  not  in  de^ 
**  nying  the  existence  of  matter^  that  is^  of  solidity ^  impenetrability ^  and 
"  extended  figure  (to  deny  which  would  be  lunacy)^  but  in  correcting  the 
^^  popular  notion  ofit^  and  in  contending,  that  it  has  no  essence  indepen- 
'^  dent  of  mental  perception,  that  existence  and  perceptibility  arecon- 
"  vertible  terms,  that  external  appearances  and  sensations  are  illusory, 
^'  and  would  vanish  into  nothing,  if  the  divine  energy^  which  alone  sus^ 
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**  tains  them,  were  suspended  but  for  a  moment  ^  ;  an  opinion,  which 
*'  Epicharmus  and  Plat0  seem  to  have  adopted,  and  which  has  been 
'*  maintained  in  the  present  century  with  great  elegance,  but  with 
'^  little  public  applause ;  partly  because  it  has  been  misunderstood, 
"  and  partly  because  it  has  been  misapplied  by  the  false  reasoning  of 
"  some  unpopular  writers,  who  are  said  to  have  disbelieved  in  the  mo- 
**  ral  attributes  of  God,  whose  omnipresence,  wisdom,  and  goodness^ 
^'  are  the  basis  of  the  Indian  philosophy.  I  have  not  sufficient  evi* 
''  dence  on  the  subject  to  profess  a  belief  in  the  doctrine  of  the  VSddnta^ 
y  which  human  reasmi  alone  could,  perhaps,  neither  fully  demonstrate^ 
"  nor  fully  disprove ;  but  it  is  manifest,  that  nothing  can  be  farther 
*'  removed  from  impiety  than  a  system  wholly  built  on  the  purest  de^ 
"  votion.*'    (Works  of  Sir  William  JoneSj  Vol.  I.  pp.  165,  166.) 

From  these  observations  (in  some  of  which  I  must  be  permitted  to 
say,  there  is  a  good  deal  of  indistinctness,  and  even  of  contradiction^ 
it  may  on  the  whole  be  inferred,  1.  That  in  the  tenets  of  the  Vedanti 
school,  however  different  from  the  first  apprehensions  of  the  unreflect-' 
ing  mind,  there  was  nothing  inconsistent  with  the  fundamental  laws  of 
human  belief,  any  more  than  in  the  doctrine  of  Copernicus  concerning 
the  earth's  motion.  3.  That  these  tenets  were  rather  articles  of  a 
theological  creed,  than  of  a  philosophical  system ;  or  at  least,  that  the 
two  were  so  blended  together,  as  sufficiently  to  account  for  the  hold 
which,  independently  of  any  refined  reasoning,  they  had  taken  of  the 
popular  belief. 

In  this  last  conclusion  I  am  strongly  confirmed,  by  a  letter  which  I 
had  the  pleasure  of  receiving,  a  few  years  ago,  from  my  friend  Sir 


*  Sir  William  Jones  here  £fvidently  confounds  the  system  which  represents  the  ma- 
terial universe  as  not  only  at  first  created^  but  as  every  moment  upheld  by  the  agency 
of  Divine  Power,  with  that  of  Berkeley  and  Hume,  which,  denying  the  distinction  be- 
tween primary  and  secondary  qualities,  asserts,  that  extension,  figure,  and  impenetrabi- 
lity are  not  less  inconceivable  without  9l  percipient  mind,  than  our  sensations  of  hemt  and 
cold,  sounds  and  odours*  According  to  both  systems,  it  may  undoubtedly  be  said, 
that  the  material  universe  has  no  existence  independent  of  mind  ;  but  it  ought  not  to 
be  overlooked,  that  in  the  on^,  this  word  refers  to  the  Creator,  and  in  the  other,  to  the 
created  percipient. 
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James  Mackintosh,  then  Recorder  of  Bombay.  His  good  nature  will, 
I  trust,  pardon  the  liberty  I  take  in  mentioning  his  name  upon  the 
present  occasioui  as  I  wish  to  add  to  the  following  very  curious  ex-* 
tract,  the  authority  of  so  enlightened  and  philosophical  an  observer.-— 
Amidst  the  variety  of  his  other  important  engagements,  it  is  to  be 
hoped  that  the  results  of  his  literary  researches  and  speculations, 
while  in  the  £ast,  will  not  be  lost  to  the  world. 

"  I  had  yesterda)'  a  conversation  with  a  young  Bra- 

"  min  of  no  great  learning,  the  son  of  the  Pundit  (or  assessor  for 
"  Hindu  law)  of  my  Court.  He  told  me,  that  besides  the  myriads 
*'  of  gods  whom  their  creed  admits,  there  was  one  whom  they 
**  know  by  the  name  of  Brim,  or  the  great  one,  without  form  or  li- 
'^  mits,  whom  no  created  intellect  could  make  any  approach  towards 
**  conceiving;  that,  in  reality,  there  were  no  trees,  no  houses,  no  land, 
**  no  sea,  but  all  without  was  Maia,  or  illusion,  the  act  of  Bhim  ;  that 
''  whatever  we  saw  or  felt  was  only  a  dream,  or,  as  he  expressed  it  in 
"  his  imperfect  English,  thinking  in  one's  sleep,  and  that  the  reunion 
'^  of  the  soul  to  BaiK,  from  whom  it  originally  sprung,  was  the 
'*  awakening  from  the  long  sleep  of  finite  existence.  All  this  you 
'^  have  heard  and  read  before  as  Hindu  speculation.  What  struck 
^^  me  was,  that  speculations  so  refined  and  abstruse  should,  in  a  long 
^*  course  of  ages,  have  fallen  through  so  great  a  space  as  that  which 
**  separates  the  genius  of  their  original  inventor  from  the  mind  of  this 
^'  weak  and  unlettered  man.  The  names  of  these  inventors  have 
**  perished ;  but  their  ingenious  and  beautiful  theories,  blended  with 
^'  the  most  monstrous  superstitions,  have  descended  to  men  very  little 
*^  exalted  above  the. most  ignorant  populace,  and  are  adopted  by  them 
''  as  a  sort  of  articles  of  faith,  without  a  suspicion  of  their  philoso- 
'*  phical  origin,  and  without  the  possibility  of  comprehending  any 
"  part  of  the  premises  from  which  they  were  deduced.  I  intend  to 
**  investigate  a  little  the  hi&tory  of  these  opinions,  for  I  am  not  alto- 
*^  gether  without  apprehension,  that  we  may  all  the  while  be  mistake 
"  ing  the  hyperbolical  effusions  of  mystical  piety,  for  the  technical 
"  language  of  a  philosophical  system.  Nothing  is  more  usual,  than 
"  for  fervent  devotion  to  dwell  so  long  and  so  warmly  on  the  mean- 
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*'  ness  and  worthlessness  of  created  things,  and  on  the  all-sufficiency 
'^  of  the  Supreme  Being,  that  it  slides  insensibly  from  comparative  to 
'^  absolute  language,  and,  in  the  eagerness  of  its  zeal  to  magnify  the 
^'  Deity,  seems  to  annihilate  everything  else.  To  distinguish  between 
*^  the  very  different  import  of  the  same  words  in  the  mouth  of  a  mys* 
''  tic  and  of  a  sceptic,  requires  more  philosophical  discrimination  than 
^'  most  of  our  Sanscrit  investigators  have  hitherto  shewn." 


Note  (C.)  p.  82. 

The  private  correspondence  here  alluded  to,  was  between  Mr 
Hume  and  the  late  Sir  Gilbert  Elliott ;  a  gentleman  who  seems  to 
have  united,  with  his  other  well-known  talents  and  accomplishments, 
a  taste  for  abstract  disquisitions,  which  rarely  occurs  in  men  of  the 
world ;  accompanied  with  that  soundness  and  temperance  oi  judg- 
ment which,  in  such  researches,  are  so  indispensably  necessary  to 
guard  the  mind  against  the  illusions  engendered  by  its  own  subtilty. 
lu  one  of  his  letters  (of  which  the  original  draft  in  his  own  hand- 
writing was  communicated  to  me  by  the  Earl  of  Minto,)  he  expresses 
himself  thus  * : 

.  .  .  ''  I  admit,  that  there  is  no  writing  or  talking  of  any  subject 
"  which  is  of  importance  enough  to  become  the  object  of  reasoning, 
"  without  having  recourse  to  some  degree  of  subtilty  and  refinement 
*'  The  only  question  is,  where  to  stop,  how  far  we  can  go,  and  why 
"  no  farther?  To  this  question  I  should  be  extremely  happy  to  re- 
ceive a  satisfactory  answer.  I  can't  tell  if  1  shall  rightly  express 
what  I  have  just  now  in  my  mind;  but  I  often  imagine  to  myself, 
'*  that  I  perceive  within  me  a  certain  instinctive  feeling,  which 
"  shoves  away  at  once  all  over  subtile  refiuements,  and  tells  me,  with 
"  authority,  that  these  air-built  notions  are  inconsistent  with  life  and 
"  experience,  and  by  consequence  cannot  be  true  or  solid.     From  this 


cc 


♦  The  letter  is  dated  in  1751. 
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*^  I  am  led  to  think,  that  the  speculative  principles  of  our  nature 
*'  ought  to  go  hand  in  hand  with  the  practical  ones ;  and,  for  my  own 
"  part,  when  the  former  are  so  far  pushed,  as  to  leave  the  latter  quite 
^'  out  of  sight,  I  am  always  apt  to  suspect  that  we  have  transgressed 
'^  our  limits.  If  it  should  be  asked,  how  far  will  these  practical  prin- 
"  ciples  go?  I  can  only  answer,  that  the  former  difficulty  will  recur, 
"  unless  it  be  found,  that  there  is  something  in  the  intellectual  part  of 
"  our  nature,  resembling  the  moral  sentiment  in  the  moral  part  of  our 
"  nature,  which  determines  this,  as  it  were,  instinctively.  Very  pos* 
"  sibly,  I  have  wrote  nonsense :  However,  this  notion  first  occurred 
"  to  me  at  London,  in  conversation  with  a  man  of  some  depth  of 
'*  thinking;  and  talking  of  it  since  to  your  friend  Henry  Home*,  I 
^^  found  that  he  seemed  to  entertain  some  notions  nearly  of  the  same 

'^  kind,  and  to  have  pushed  them  much  farther." 

The  practical  principles  referred  to  in  this  extract,  seem  to  me  to 
correspond  very  nearly  with  what  I  have  csXltA  fundamental  laws  of 
belief  J  ox  first  elements  of  human  reason;  and  the  something  in  the 
intellectual  part  of  our  nature^  resembling  the  moral  sentiment  in  the  mo* 
ralpart  of  our  nature^  is  plainly  descriptive  of  what  Reid  and  others 
have  since  called  common  ^en^ ; — coinciding,  too,,  in  substance  with 
the  philosophy  of  Lord  Kames,  who  refers  our  belief  of  the  existence 
of  the  Deity,  and  of  various  other  primary  truths,  to  particular  senses^ 
forming  a  constituent  part  of  our  intellectual  frame.  I  do  not 
take  upon  me  to  defend  the  forms  of  expression  which  Mr  Hume's 
very  ingenious  correspondent  has  employed  to  convey  his  ideas ;  and 
which,  it  is  probable,  he  did  not  think  it  necessary  for  him,  in  addres- 
sing a  confidential  friend,  to  weigh  with  critical  exactness ;  but  his 
doctrine  must  be  allowed  to  approximate  remarkably  to  those  parts 
of  the  works  of  Reid,  where  he  appeals  from  the  paradoxical  con- 
clusions of  metaphysicians,  to  the  principles  on  which  men  are  com* 
pelted,  by  the  constitution  of  their  nature,  to  judge  and  to  act  in 
the  ordinary  concerns  of  life ;— as  well  as  to   various  appeals   of 


^  Afterwards  Lord  Kamos. 
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"  you'll  be  persuaded  to  assist  me  in  supporting  Cleanthes,  I  fancy 
"  you  need  not  take  the  matter  any  higher  than  Part  3.  He  allows, 
**  indeed,  in  Part  2d,  that  all. our  inference  is  founded  on  the  simili- 
**  tude  of  the  works  of  nature  to  the  usual  effects  of  mind :  otherwise 
"  they  must  appear  a  mere  chaos.  The  only  difficulty  is,  why  the 
**  other  dissimilitudes  do  not  weaken  the  argument :  And,  indeed,  it 
"  would  seem  from  experience  and  feeling,  that  they  do  not  weaken 
"  it  so  much  as  we  might  reasonably  expect.  A  theory  to  solve  this 
"  would  be  very  acceptable  *." 


Note  (D.)  p.  89. 

It  would  perhaps  be  difficult  to  mention  another  phrase  in  our 
language,  which  admits  of  so  great  a  variety  of  interpretations  as  com- 
mon sense  ;  and  to  which,  of  consequence,  it  could  have  been  equally 
dangerous  to  annex  a  new  technical  meaning  in  stating  a  controver- 
sial argument.  Dr  Beattie  has  enumerated  some  of  these  in  the  be- 
ginning of  his  Essay,  but  he  has  by  no  means  exhausted  the  subject; 
nor  is  his  enumeration  altogether  unexceptionable  in  point  of  logical 
distinctness.  On  this  point,  however,  I  must  allow  my  readers  to 
judge  for  themselves.  (See  Essay  on  the  Nature  and  Immutability 
of  Truth,  p.  37  et  seq.  2d  Edit.) 

The  Latin  phrase  sensus  communis  has  also  been  used  with  much  la- 
titude. In  various  passages  of  Cicero  it  may  be  perfectly  translated 
by  the  English  phrase  common  sense ;  and,  in  the  same  acceptation,  it 
is  often  employed  in  modem  latinity.  Of  this  (not  to  mention  other 
authorities)  many  examples  occur  in  the  Lectiones  Mathematics  of  Dr 
Barrow ;  a  work  not  more  distinguished  by  originality  and  depth  of 
thought,  than  by  a  logical  precision  of  expression.     In  one  of  these, 


*  From  the  above  quotations  it  appears,  that  Mr  Hume's  posthumous  work,  entitled 
Dialogues  concerning  Natural  Religion,  was  projected,  and,  in  part  at  least,  executed, 
twenty-five  years  before  his  death* 

3s 
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he  appeals  to  camman  sense  (sensus  cammunU)^  in  proof  of  the  cireiiin« 
ference  of  the  circle  being  less  than  the  perimeter  of  the  circtimscrib- 
ed  square.    (Lect.  1.) 

On  other  occasions,  the  semus  cammunU  of  classical  writers  plainly 
means  something  widely  different ;— -as  in  those  noted  lines  of  Juvenal, 
so  ingeniously  illustrated  by  Lord  Shaftesbury,  in  his  Essay  on  the 
Freedom  of  Wit  and  Humour. 

*^  Hsc  satis  ad  jurenem,  quern  nobis  ftma  superbum 
*^  Tradity  et  inflatum,  plenumque  Nerone  propinquo. 
''  Rams  enim  ferme  sensus  communis  in  ilia 
«  FortunA.- 

"  Some  commentators  (says  Shaftesbury)  interpret  this  very  dif- 
"  ferently  from  what  is  generally  apprehended.  They  make  this 
"  common  seme  of  the  poet,  by  a  Greek  derivation,  to  signify  sense  of 
"  public  weal,  and  of  the  common  interest;  love  of  the  community 
"  or  society,  natural  affection,  humanity,  obligingness,  or  that  sort  of 
"  civility  which  rises  from  a  just  sense  of  the  common  rights  of  man- 
^'  kind,  and  the  natural  equality  there  is  among  those  of  the  same 
"  s{>ecies. 

"  And  indeed  if  we  consider  the  thing  nicely,  it  must  seem  some- 
"  what  hard  in  the  poet  to  have  deny*d  wit  or  ability  to  a  court  such  as 
"  that  of  Rome,  even  under  a  Tiberius  or  a  Nero.  But  for  humanity 
"  or  sense  of  public  good,  and  the  common  interest  of  mankind,  'twas 
'*  no  such  deep  satire  to  question  whether  this  was  properly  the  spirit 
''  of  a  court.  'Twas  difficult  to  apprehend  what  Community  subsisted 
'^  among  courtiers  ;  or  what  Public  among  an  absolute  Prince  and  his 
"  slave- subjects.  And  for  real  society^  there  could  be  none  between 
**  such  as  had  no  other  sense  than  that  of  private  good. 

"  Our  poet,  therefore,  seems  not  so  immoderate  in  his  censure ;  if 
"  we  consider  it  is  the  hearty  rather  than  the  head  he  takes  to  task  : 
*'  when  reflecting  on  a  court-education,  he  thinks  it  unapt  to  raise 
"  any  affection  towards  a  country ;  and  looks  upon  young  Princes  and 
"  Lords  as  the  young  masters  of  the  world  ;  who,  being  indulged  in  all 
"  their  passions,  and  trained  up  in  all  manner  of  licentiousness,  have 
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^'  that  thorough  contempt  and  disregard  of  Mankind,  which  Mankind 
"  in  a  manner  deserves,  where  arbitrary  power  is  permitted,  and  a 
"  tyranny  adored." 

.  While  I  entirely  agree  with  the  general  scope  of  these  observations, 
I  am  inclined  to  think,  that  the  sensus  communis  of  Juvenal  might  be 
still  more  precisely  rendered  by  sympathy ;  understanding  this  word  (in 
the  appropriate  acceptation  annexed  to  it  by  Mr  Smith)  as  synony- 
mous with  that  fellow-feeling  which  disposes  a  man,  in  the  discharge 
of  his  social  duties,  to  place  himself  in  the  situation  of  others,  and  to 
regulate  his  conduct  accordingly.  Upon  this  supposition,  the  reflec- 
tion in  question  coincides  nearly  with  one  of  Mr  Smith's  own  maxims, 
that  "  the  great  never  look  upon  their  inferiors  as  their  fellow-crea- 
"  tures*  ;" — a  maxim  which,  although  sufficiently  founded  in  fact  to 
justify  the  sarcasm  of  the  satirical  poet,  must  (it  is  to  be  hoped  for  the 
honour  of  human  nature)  be  understood  with  considerable  limitations, 
when  stated  as  a  correct  enunciation  of  philosophical  truth. 

It  yet  remains  for  mt  to  take  some  notice  of  the  sensus  communis  of 
the  schoolmen ;  an  expression  which  is  perfectly  synonymous  with  the 
word  conception^  as  defined  in  the  first  volume  of  this  work.  It  denotes 
the  power  whereby  the  mind  is  enabled  to  represent  to  itself  any  ab- 
sent object  of  perception,  or  any  sensation  which  it  has  formerly  expe- 
rienced. It's  seat  was  supposed  to  be  that  part  of  the  brain  (hence 
called  the  sensorium^  or  the  sensorium  commune)  where  the  nerves  from 
all  the  organs  of  perception  terminate.  Of  the  peculiar  function  allot- 
ted to  it  in  the  scale  of  our  intellectual  faculties,  the  following  account 
is  given  by  Hobbes.  "  Some  say  the  senses  receive  the  species  of 
*'  things,  and  deliver  them  to  the  Common  Sense  ;  and  the  Common 
"  Sense  delivers  them  over  to  the  Fancy;  and  the  Fancy  to  the  Memo- 
"  ry  and  the  Memory  to  the  Judgment ; — ^like  banding  of  things  from 
^'  one  to  another,  with  many  words  making  nothing  understood."  (Of 
Man,  Part  I.  Chap.  2.) 

Sir  John  Davis,  in  his  poem  on  the  Immortality  of  the  Soul  (pub- 


•  Theory  of  Moral  Sentiments,  Vol.  I.  p.  136.  6th  Edit^ 
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lished  in  the  reign  of  Queen  Elisabeth)  gives  the  name  of  commm 
sense  to  the  power  of  imagination  (See  Sections  XIX.  and  XX.) ;  and 
the  very  same  phraseology  occurs,  at  a  later  period,  in  the  Philosophy 
of  Des  Cartes :  (see,  in  particular,  his  Second  Meditation,  where  he 
uses  Sensus  Communis  as  synonymous  with  Potentia  Imaginatrir.)  Both 
of  these  writers,  as  appears  evidently  from  the  context,  understand 
by  Imagination  what  I  have  called  Conception.  To  the  power  now  de- 
noted by  the  word  Imagination^  Sir  John  Davis  gives  the  name  of 
Fantasy. — Gassendi  seems  disposed  to  consider  this  use  of  the  phrase 
Sensus  Communis  as  an  innovation  of  Des  Cartes,  (see  his  Objections 
to  Des  Cartes'  Second  Meditation,  ^  6.)  but  it  had  been  previously 
adopted  by  various  philosophical  writers;  and,  in  the  English  schools, 
was  at  that  time  familiar  to  every  ear. 

The  singular  variety  of  acceptations  of  which  this  phrase  is  suscep- 
tible ;  and  the  figure  which,  on  different  occasions,  it  has  made  in 
the  history  of  philosophy,  will,  I  trust,  furnish  a  sufficient  apology  for 
the  length  as  well  as  for  the  miscellaneous  nature  of  the  foregoing  re« 
marks  •. 


Note  (E.)  p.  102. 

The  Arithmetical  Prodigy,  alluded  to  in  the  text,  is  an  American 
boy  (still,  I  believe,  in  London),  of  whose  astonishing  powers  in  per- 


^  It  has  been  observed  to  me  very  lately  by  a  learned  and  ingenious  friend,  that  in 
one  of  the  phrases  which  I  have  proposed  to  substitute  for  the  common  sense  of  Buffier 
and  Reid,  I  have  been  anticipated,  two  hundred  years  ago,  by  Sir  Walter  Raleigh. 
*^  Where  natural  reason  hath  l>uilt  any  thing  so  strong  against  itself,  as  the  same  reason 
'^can  hardJy  assail  it,  much  less  batter  it  down ;  the  same,  in  every  question  of  nature^ 
**  and  infinite  power,  may  be  approved  for  a  Jundamental  law  qf  htman  knotnledge/' 
(Preface  to  Raleigh's  History  of  the  World.)  The  coincidence  in  point  o{ espression^ 
is  not  a  little  curious ;  but  is  much  less  wonderful  than  the  coincidence  of  the  thougki 
witli  the  soundest  logical  conclusions  of  the  eighteenth  century.- — The  very  eloquent 
and  philosophical  passage  which  immediately  follows  the  above  sentence,  is  not  less 
worthy  of  attention. 
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forming,  by  a  mental  process,  hitherto  unexplained,  the  most  difficult 
numerical  operations,  some  accounts  have  lately  appeared  in  various 
literary  Journals.  When  the  sheet  containing  the  reference  to  this 
Note  was  thrown  off,  I  entertained  the  hope  of  having  an  opportu- 
nity, before  reaching  the  end  of  the  volume,  to  ascertain,  by  personal 
observation,  some  particulars  with  respect  to  him,  which  I  thought 
might  throw  light  on  my  conclusions  concerning  the  faculty  of  Atten- 
tion, in  the  former  volume  of  this  work.  In  this  expectation,  how- 
ever, I  have  been  disappointed ;  and  have,  therefore,  only  to  apologize 
for  having  inadvertently  e^ccited  a  curiosity  which  I  am  at  present 
unable  to  gratify^ 


Note  (F.)  p.  166. 

Cf  rrroif  li  i^ojnt  ipornt.  *^  In  mathematical  quantities,  equality  is  iden- 
^*  tity/'    (Arist.  Met.  x.  c.  3.) 

This  passage  has  furnished  to  Dr  Gillies  (when  treating  of  the  theory 
of  syllogisms),  the  subject  of  the  following  comment,  in  which,  if  I  do 
not  greatly  deceive  myself,  he  has  proceeded  upon  a  total  misappre- 
hension of  the  scope  of  the  original.  ^^  In  mathematical  quantities, 
^^  (Aristotle  says,  that)  equality  is  sameness,"  because  i  ao>o<  o  Tiff  7f»r«( 
HJiAf  iif  i^Ti,  ^'  The  definition  of  any  particular  object  denoted  by  the 
"  one  is  precisely  the  same  with  the  definition  of  any  particular  ob- 
"  ject  denoted  by  the  other.''    (Gillies's  Aristotle,  Vol.  I.  p.  87.) 

In  order  to  enable  my  xeaders  to  form  a  judgment  of  the  correct- 
ness of  this  paraphrase,  I  must  quote  Aristotle's  words,  according  to 
his  own  arrangement,  which,  in  this  instance,  happens  to  be  directly 
contrary  to  that  adopted  by  his  interpreter.    En  /•  «u  e  Koyo^  i  rm  Tpwrvf 

xcti  7ti  TXffftf.  dLKK  %f  rvroff  9  irtriff  iroriff.  The  first  clause  of  this  passage 
is,  from  its  conciseness,  obscure;  but  Aristotle's  meaning,  on  the 
whole,  seems  to  be  this; — **  That  all  those  magnitudes  which  bear  the 
''same  ratio  to  the  same  magnitude,  though  in  fact  they  may  form  a 
"  multitude^  yet,  in  a  scientific  view,  they  may  be  regarded  as  one  ; 
'*  the  mathematical  notion  of  equality  being  ultimately  resolvable  in- 
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''  to  that  of  unity  or  identity  *."  It  was  probably  to  obviate  any  diffi- 
culty that  might  have  been  suggested  by  diversities  of  Jigure^  that 
Aristotle  has  confined  his  examples  to  equal  straight  lines,  and  to 
such  quadrangles  as  are  not  only  equal  but  similar. 

Let  us  now  consider  the  paraphrase  of  Dr  Gillies.  ^^  In  mathema- 
^^  tical  quantities,  equality  is  sameness,  because  the  definition  of  any 
^'  particular  object  denoted  by  the  one,  is  precisely  the  same  with 
'^  the  definition  of  any  particular  object  denoted  by  the  other."  Are  we 
to  understand  by  this,  that  *'  to  all  things  which  are  equal  tlie  same 
**  definition  is  applicable ;"  or  conversely,  that  ^'  all  things  to  which 
^'  the  same  definition  is  applicable,  are  equal  ?**  On  the  former  sup- 
position, it  would  follow,  that  the  same  definition  is  applicable  to  a 
circle,  and  to  a  triangle  having  its  base  equal  to  the  circumference, 
and  its  altitude  to  the  radius.  On  the  latter,  that  all  circles  are  of 
the  same  magnitude ;  all  squares,  and  all  equilateral  triangles. — ^There 
is,  indeed,  one  sense  wherein  those  geometrical  figures  which  are  caU 
led  by  the  same  name,  (all  circles,  for  example,)  may  be  identified  in 
the  mind  of  the  logician ;  inasmuch  as  any  theorem  which  is  proved 
of  one,  must  equally  hold  true  of  all  the  rest ;  and  the  reason  of  this 
is  assigned,  with  tolerable  correctness,  in  the  last  clause  of  the  sen- 
tence quoted  from  Dr  Gillies.  But  how  this  reason  bears  on  the 
question  with  respect  to  the  convertibility  of  the  terms  eqtmlity  and 
samenessj  I  am  at  a  loss  to  conjecture. 


Note  (G.)  p.  S06. 

In  an  Essay  on  Quantity  (by  Dr  ReidX  published  in  the  Tran- 
sactions of  the  Royal  Society  of  London,  for  the  year  1748,  ma- 
thematics is  very  correctly  defined  to  be  "  the  doctrine  of  mea- 
"  sure."-—"  The  object  of  this  science  (the  author  observes)  is  com- 
*'  monly  said  to  be  quantity/ ;  in  which  case,  quantity  ought  to  be 
"  defined,  what  may  be  measured.    Those  who  have  defined  quantity 


♦  T«e  ^po^  TP  mv7o  tof  avtov  ix^ncn  Aoyor,  taa  oKhtikoif  i^ri*     Euc  Elem.  Lib.  V. 
Prop.  ix. 


NOTES   AND  ILLUSTBATI0N8.  511 

"  to  be  whatever  is  capable  of  more  or  less,  have  given  too  wide  a 
^'  notion  of  it,  which  has  led  some  persons  to  apply  mathematical 
*^  reasoning  to  subjects  that  do  not  admit  of  it*.''  The  appropriate 
objects  of  this  science  are  therefore  such  things  alone  as  admit  not 
only  of  being  increased  and  diminished,  but  of  being  multiplied  and 
divided.  In  other  words,  the  common  quality  which  characterizes  all 
of  them  is  their  niemurabiUty. 

In  the  same  Essay,  Dr  Reid  has  illustrated,  with  much  ingenuity, 
a  distinction  (hinted  at  by  Aristotle  f)  of  quantity  into  proper  aqd 
improper.  '^  I  call  that  (says  he)  proper  quantity,  which  is  measured 
'5  by  its  own  kind ;  or  which,  of  its  own  nature,  is  capable  of  being 
"  doubled  or  trebled,  without  takiqg  in  any  quantity  of  a  different* 
'^  kind  as  a  measure  of  it.  Thus  a  line  is  measured  by  known  lines, 
'^  as  inches,  feet,  or  miles ;  and  the  length  of  a  foot  being  known, 
^/  there  can  be  no  question  about  the  length  of  two  feet,  or  of  any  part 
^^  or  multiple  of  a  foot*  This  known  length,  by  being  multiplied  or 
'^  divided,  is  sufficient  to  give  us  a  distinct  idea  of  any  length  what'^ 
"  soever. 

''  Improper  quantity  is  that  which  cannot  be  measured  by  its  own 
'^  kind,  but  to  which  we  assign  a  measure  in  some  proper  quantity 
''  that  is  related  to  it  Thus  velocity  of  motion,  when  we  consider  it 
"  by  itself,  cannot  be  measured.  We  may  perceive  one  body  to  move 
*•  faster,  another  slower,  but  we  can  perceive  no  proportion  or  ratio 
*'  between  their  velocities,  without  taking  in  some  quantity  of  another 
"  kind  to  measure  them  by.  Having  therefore  observed,  that  by  a 
'^  greater  velocity,  a  greater  space  is  passed  over  in  the  same  time,  by 
^^  a  les^  velocity  a  less  $pace,  and  by  an  equal  velocity  an  equal  space ; 
'^  we  hence  learn  to  measure  velocity  by  the  space  passed  over  in  a 
"  given  time,  and  to  reckon  it  to  be  in  exact  proportion  to  that ;  and 


*  In  this  remark^  Dr  Reid,  as  appears  from  the  title  of  his  paper,  had  an  eye  to  the 
abuse  of  mathematical  language  by  Dr  Hutcheson,  who  had  recently  carried  it  so  far 
as  to  exhibit  algebraical  formulas  for  ascertaining  the  moral  merit  or  demerit  of  particu- 
lar actions.     (See  his  Inquiry  into  the  Original  of  our  Ideas  of  Beauty  and  Virtue.) 

t  K(/p/«;  /f  TioffA  TtfuTct  KtyrTdn  (jlova,  ta  (Ti  ctAAci  'WfUTA  kata  o^t/fx/SfdiiJcoi*  i/^ 
ravTA  yaf  ATTof^Mrontd  ag  ret  ohKat  Uo^a  Kiy^iitf.     {ArhU  Categ.  cap.  vi,  17.) 
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'^  having  once  assigned  this  measure  to  it,  we  can  then,  and  not  tilt 
"  then,  conceive  one  velocity  exactly  double,  or  triple,  or  in  any  pro- 
portion to  another.  We  can  then  introduce  it  into  mathematical 
reasoning,  without  danger  of  error  or  confusion  ;  and  may  use  it  as 
"  a  measure  of  other  improper  quantities. 

*•  All  the  proper  quantities  we  know  may  I  think  be  reduced  to 
^*  these  four  :  extension,  duration,  number,  and  proportion. 

**  Velocity,  the  quantity  of  motion,  density,  elasticity,  the  vis  insita 
^'and  impressa,  the  various  kinds  of  centripetal  forces,  and  the  difie-^ 
**  rent  orders  of  fluxions^  are  all  improper  quantities ;  which  therefore 
''  ought  not  to  be  admitted  into  mathematical  reasoning,  without  hav- 
ing a  measure  of  them  assigned. 

**  The  measure  of  an  improper  quantity  ought  always  to  be  includ- 
ed in  the  definition  of  it;  for  it  is.  the  giving  it  a  measure  that 
**  makes  it  a  proper  subject  of  mathematical  reasoning.  If  all  ma  the- 
''  maticians  had  considered  this,  as  carefully  as  Sir  Isaac  Newton  has 
'^  done,  some  trouble  had  been  saved  both  to  themselves  and  their 
'*  readers.  That  great  man,  whose  clear  and  comprehensive  under- 
*^  standing  appears  even  in  his  definitions,  having  frequent  occasion 
**  to  treat  of  such  improper  quantities,  never  fails  to  define  them,  so 
^^  as  to  give  a  measure  of  them,  either  in  proper  quantities,  or  such  as 
*^  had  a  known  measure.  See  the  definitions  prefixed  to  his  Prin- 
"  cipia." 

With  these  important  remarks  I  entirely  agree,  excepting  only  the 
enumeration  here  given  of  the  different  kinds  of  proper  quantity, 
which  is  liable  to  obvious  and  insurmountable  objections.  It  appears 
to  me  that,  according  to  Reid's  own  definition,  extension  is  the  only 
proper  quantity  within  the  circle  of  our  knowledge.  Duration  is  ma- 
nifestly not  measured  by  duration,  in  the  same  manner  as  a  line  is 
measured  by  a  line ;  but  by  some  regulated  motion,  as  that  of  the 
hand  of  a  clock,  or  of  the  shadow  on  a  sun-dial.  In  this  respect  it  is 
precisely  on  the  same  footing  with  velocities  and  forces,  all  of  them 
being  measured,  in  the  last  result,  by  extension.  As  to  number  and 
proportion,  it  might  be  easily  shewn,  that  neither  of  them  fall  under 
the  definition  of  quantity,  in  any  sense  of  that  word.  In  proof  of 
this  assertion  (which  may^  at  first  sight,  seem  somewhat  paradoxical) 
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I  have  only  to  refer  to  the  mathematical  lectures  of  Dr  Barrow,  and  to 
some  very  judicious  observations  introduced  by  Dr  Clarke  in  his  con- 
troversy with  Leibnitz.  It  is  remarkable,  that,  at  the  period  when 
this  essay  was  written,  Dr  Reid  should  have  been  unacquainted  with 
the  speculations  of  these  illustrious  men  on  the  same  subject ;  but 
this  detracts  little  from  the  merits  of  his  memoir,  which  rest  chiefly 
on  the  strictures  it  contains  on  the  controversy  between  the  Newton- 
ians and  Leibnitzians  concerning  the  measure  of  forces. 


Note  (H.)  p.  207. 

The  following  view  of  the  relation  between  the  theorems  of  pure 
geometry  and  their  practical  applications  strikes  me  as  singularly  hap- 
py and  luminous ;  more  especially  the  ingenious  illustration  borrowed 
from  the  science  of  geometry  itself. 

"  Les  v6rit6s  que  la  geometric  d^montre  sur  r6tendue,  sont  des 
**  v^rites  purement  hypoth^tiques.  Ces  v6rit6s  cependant  n'en  sont 
**  pas  moins  utiles,  eu  ^gard  aux  consequences  pratiques  qui  en  r6- 
**  sultent.     II  est  ais^  de  le  faire  sentir  par  une  compardison  tir^e  de 

la  g6ometrie  m£me:    On  connoit  dans  cetle  science  des  lignes  conr- 

bes  qui  doivent  s'approcher  continuellement  d'une  ligne.  droite^ 
"  sans  la  rencontrer  jamais,  et  qui  u^anmoius,  ^tant  trac^es  sur  le 
^^  papier,  se  confondent  sensiblement  avec  <c:ette  ligne  droite  au  bout 
^^  d'un  assez  petit  espace.  II  en  est  de  m£me  des  propositions  de  gdo^ 
^*  m^trie ;  el  les  sont  ie  limite  mitUectueUe  des  virit6s  physiques^  le 
^^  terme  dont  celles-ci  peuvent  approchef-  aussi  pr^s  qu^on  le  desire, 
^^  sans  jamais  y  arriyer  exactement.  Mais  si  les  theor^mes  mathema* 
''  tiques  n'ont  pas  rigoureusement  li^  dans  la  nature,  ils  servent  du 
'*  moins  k  resoudre,  avec  une  precision  i^uffisante  pOur  la  pratique, 
^^\it&  difierentes  questions  qu'on  pedt  se.  proposer  sur  T^tendue.  Dans 
'^  Funivers  il  n'y  a  point  de  cercle  parfait ;  maia  pliis  un  cercle  appro- 
^^  chera  de  Fetre,  plus  il  approcheta<  d^s  propri^t^s  rigoureuses  du  cer- 
''  cle  parfait  que  la  g^om^trie  d^iiiontre;  et  il  peut  en  approcher  &  un 
^  degrtf  suffisant  pour  uotre  wage.    II  en  est  de  m6me  des  autres 

3  X 
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"  figures  dont  la  g^om^trie  detaille  les  propri^t^s.  Pour  d6montrer 
*'  en  toute  rigueur,  les  v^rit^s  relatives  k  la  figure  des  corps,  on  est 
*^  oblig^  de  supposer  dans  cette  Ague  une  perfection  arbttraire  qui  n'y 
^'  sauroit  £tre.  En  effet,  si  le  cercle,  par  exemple,  n'est  pas  suppose 
''  rigoureux,  il  faudra  autant  de  th^rSmes  diffi^rens  sur  le  cercie  qu'on 
^^  imaginera  de  figures  diff^rentes  plus  ou  nioins  approchantes  du  cer- 
*'  cfe  parfait ;  et  ces  figures  elles-m£mes  pourront  encore  dtre  absolu- 
**  ment  bypoth^tiques,  et  n*avoir  point  de  modeie  existant  dans  la  na- 
^'  ture.  Les  lignes  qu^on  considere  dans  la  g6om6trie  usuelle,  ne  sont 
^  ni  parfaitement  droites,  ni  parfaitement  courbes ;  les  surfaces  ne 
*<  sont  ni  parfaitement  planes,  ni  parfaitement  curvilignes ;  mais  il  est 
*<  n^cessaire  de  les  supposer  telles,  pour  arriver  k  des  v^rit^s  fixes  et 
**  d^termin^s,  dont  ou  puisse  faire  eusuite  Tapplication  plus  ou  moins 
*'  exacte  aux  lignes  et  aux  surfaces  physiques,**-~D'Alember^  Element 
de  Philosophic  Article  Giomitrie. 


Note  (L)  p.  225. 

From  some  expressions  in  this  quotation;  it  would  seem  that  the 
writer  considered  it  as  now  established  by  mathematical  demonstration; 
not  only  that  a  provision  is  made  for  maintaining  the  order  and  the 
stability  of  the  solar  system ;  but  that,  after  certain  periods,  all  the 
changes  arising  from  the  mutual  actions  of  the  planets,  begin  again  to 
be  repeated  over  in  an  invariable  and  eternal  rofin^f ;— -or  rather,  that 
all  this  is  the  result  of  the  necessary  properties  of  matter  and :  of  mo*> 
tion.  The  truth  is,  that  this  assumption  is  quite  unfounded,  in  point 
of  fact;  and  that  the  astronomical  discovery  in  question  affords  not 
the  slightest  analogical  presumption  in  favour  of  a  iTM^ra/ cyc/e  ;— even 
on  the  supposition,  that  the  actions  of  the  human  race,  and  the  mo- 
tions of  the  globe  which  they  inhabit,  were  both  equally  subjected 
to  the  laws  of  mechanism. 

I  shall  avail  myself  of  this  opportunity  to  remark  further,  that  not- 
withstanding the  lustre  thrown  by  the  result  of  La  Grange's  investi- 
gations on  the  metaphysical  reasoning  of  Leibnitz  against  the  ma* 
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nus  emendatrix  of  Newton, — this  reasoning,  when  we  consider  the 
vagueness  of  the  abstract  principles  on  which  it  rests,  can  be  regard- 
ed in  no  other  light  than  as  a  fortunate  conjecture  on  a  subject  where 
he  had  neither  experience  nor  analogy  for  a  guide.  The  following 
ar^ment  is  not  ill-stated  by  Voltaire ;  and,  in  my  opinion,  is  more 
plausible  that  any  thing  alleged  a  priori^  on  the  other  side  of  the 
question,  by  Leibnitz.  ^'  II  est  trop  clair  par  Texperience  que  Dieu 
"  a  fait  des  machines  pour  Stre  detruites.  Nous  sommes  Touvrage  de 
^'  sa  sagesse ;  et  nous  p^rissons.  Pourquoi  n^en  seroit-il  pas  de  m£me 
**  du  monde  ?  Leibnitz  veut  que  ce  monde  soit  parfait ;  mais  si  Dieu 
'^  ne  I'a  form^  que  pour  durer  un  certain  tems,  sa  perfection  consiste 
''  alors  k  ne  durer  que  jusq'  k  I'instant  fix6  pour  sa  dissolution.''  Vol- 
taire's Account  of  Newton's  Philosophy. 

For  some  excellent  observations  on  these  opposite  conjectures  of 
Leibnitz  and  of  Newton,  see  Edinburgh  Review,  Vol.  XIV.  pp.  80, 
81. 

The  quotation  which  gave  occasion  to  the  foregoing  strictures  in- 
duces me  to  add,  before  concluding  this  Note,  that  when  we  speak 
of  La  Grange's  Demonstration  of  the  Stability  of  the  Solar  System,  it 
is  by  no  means  to  be  understood  that  he  has  proved,  by  mathemati- 
cal reasoning,  that  this  system  never  wUly  nor  ever  can  come  to  an 
end.  The  amount  of  his  truly  sublime  discovery  is,  that  the  system 
does  not  J  as  Newton  imagined,  contain  within  itself,  like  the  work- 
manship of  mortal  hands,  the  elements  of  its  own  decay ;  and  that, 
therefore,  its  final  dissolution  is  to  be  looked  for,  not  from  the  opera- 
tion of  physical  causes  subjected  to  the  calculations  of  astronomers, 
but  from  the  will  of  that  Almighty  Being,  by  whose jf^^  it  was  at  first 
called  into  existence.  That  this  stability  is  a  necessary  consequence 
of  the  general  laws  by  which  we  find  the  system  to  be  governed,  may, 
indeed,  be  assumed  as  a  demonstrated  proposition;  but  it  must  al* 
ways  !>e  remembered,  that  this  necessity  is  only  hypothetical  or  condition- 
alj  being  itself  dependent  on  the  continuance  of  laws,  which  may  at 
pleasure  be  altered  or  suspended. 

The  whole  of  the  argument  in  the  text,  on  the  permanence  or  sta* 
bility  of  the  order  of  nature,  is  manifestly  to  be  understood  with  si- 
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milar  restrictions.  It  relates,  not  to  necessary  but  to  jfM'obable  truths ; 
not  to  conclusions  syllogistically  deduced  from  abstract  principles, 
but  to  JUture  contingencies^  which  we  are  determined  to  expect  by  a 
fundamental  Law  of  Belief,  adapted  to  the  present  scene  of  our  spe- 
culations and  actions. 


Note  (K.)  p.  831. 

'^  Tlie  power  of  designating  an  individual  object  by  an  appropriate 
'*  articulation,  is  a  necessary  step  in  th&  formation  of  language,  but 
"  very  far  removed  indeed  from  its  consummation.  Without  the  use 
'^  of  general  signs,  the  speech  of  man  would  difier  little  from  that 
*'  of  brutes :  and  the  transition  to  the  general  term  from  the  name 
'^  of  the.  individual  is  a  difficulty  which  remains  still  to  be  sur- 
**  mounted.  Condillac,  indeed,  proposes  to  shew,  how  this  transi- 
*'  tion  may  be  made  in  the  natural  course  of  things.  '  Un  enfant 
*^  appelle  du  nom  d'arbre  le  premier  arbre  que  nous  lui  montrons. 
*'  Un  second  arbre  qu'il  voit  ensuite  lui  rappelle  la  m£me  idee ;  il  lui 
'^  donne  le  m£me  nom ;  de  m^me  k  un  troisi^me,  k  un  quatri^e^ 
"  et  voil^  le  mot  (Tarbre,  donn&  d'abord  k  un  individu,  qui  devient  pour 
''  lui  un  nom  de  classe  ou  de  genre,  une  idte  abstraite  qui  comprend 
''  tous  les  arbres  en  general/  In  like  manner,  Mr  Adam  Smith,  in  his 
"  Dissertation  on  the  Origin  of  Languages^  and  Mr  Dugald  Stewart, 
"  in  his  Elements  of  the  Philosophy  of  the  Human  Mindj  endeavour  to 
"  explain  this  process,  by  representing  those  words  which  were  ori- 
"  giually  used  as  the  proper  names  of  individuals,  to  be  successively 
^^  transferred  to  other  individuals,  until  at  length  each  of  them  be- 
"  came  insensibly  the  common  name  of  a  multitude.  This,  however, 
'^  is  more  ingenious  than  solid.  The  name  given  to  an  individual, 
*'  being  intended  exclusively  to  designate  that  individual,  it  is  a 
**  direct  subversion  of  its  very  nature  and  design,  to  apply  it  to  any 
"  other  individual,  known  to  be  different  from  the  former.  The 
"  child,  it  is  true,  may  give  the  name  oi  father  to  an  individual  like 
*'  to  the  person  it  has  been  taught  to  call  by  that  name  :  but  this  is 
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*^  from  mistakei  not  from  design ;  from  a  confusion  of  the  two  as  the 
*'  same  person,  and  not  from  a  perception  of  resemblance  between 
'^  them  whilst  known  to  be  different  In  truth,  they  whose  thoughts 
**  are  occupied,  solely  about  individual  objectSi  must  be  the  more  care« 
'^  ful  to  distinguish  them  from  each  other ;  and  accordingly,  the 
*'  child  will  most  peremptorily  retract  die  appellation  of  Jather^  so 
^*  soon  as  the  distinctness  is  observed  ^.  The  object  with  those 
'^  whose  terms  or  signs  refer  only  to  individuals,  must  naturally  be  to 
^*  take  care,  that  every  such  term  or  sign  shall  be  applied  to  its  ap* 
^  propriate  individual,,  and  to  none  else.  Resemblance  can  produce 
^*  no  other  effect,  than  to  enforce  a  greater  caution  in  the  application 
**  of  the  particular  names,  and  therefore  has  no  natural  tendency  to 
*^  lead  the  mind  to  the  use  of  general  terms.''  (Discourses  and  Dis« 
tertations  on  the  Scriptural  Doctrines  of  Atonement  and  Sacrifice. 
By  William  Magee,  D.  D,  Senior  Fellow  of  Trinity  College,  and  Pro- 
fessor  of  Mathematics  in  the  University  of  Dublin.  VoL  11.  pp.  63, 
64.    3d  Edit) 

The  observations  in  pp.  S31,  232,  &c.  of  this  Volume,  (to  which  I 
must  request  the  attention  of  my  readers  before  they  proceed  to  the 
following  remarks)  appear  to  me  to  weaken  considerably  the  force  of 
this  reasoning,  as  far  as  it  applies  to  the  substance  of  the  theory  in 
question.  With  respect  to  Mr  Smith's  illustration,  drawn  from  the 
accident  of  a  child's  calling  a  stranger  by  the  name  of  Jather,  I  readily 
acknowledge  that  it  was  unluckily  chosen;  and  I  perfectly  assent  to 
the  strictures  bestowed  on  it  by  Dr  Magee.  In  consequence  of  the 
habitual  intercourse  which  this  domestic  relation  naturally  keeps  up 
between  the  parties,  the  mistake  of  the  child  (as  Dr  Magee  very  pro* 
perly  calls  it)  must,  of  course,  be  immediately  corrected ;  and  there- 
fore, the  example  is  of  no  use  whatever  in  confirming  the  conclusion 
it  is  brought  to  support    It  is  to  be  regretted  that,  upon  this  occa* 


*  These  remarks  have  a  particular  reference  to  the  following  sentence  in  Mr  Smithls 
Dissertation :  **  A  child  that  is  just  learning  to  speak  calls  every  person  who  comes  to 
**  the  house  its  papa  or  its  nuima  ;  and  thus  bestows  upon  the  whole  species  those 
^  names  which  it  had  been  taught  to  apply  to  two  individuals.'* 
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aioDy  Mr  Smith  should  not  only  have  appealed  to  a  period  of  infancy; 
when  the  notions  of  similarity  and  of  identity,  cannot  fail  to  be 
sometimes  one  and  the  same  ;  but  should  have  assumed,  as  a  general 
facty  an  accidental  occurrence,  which,  if  it  ever  has  happened,  may 
be  justly  regarded  as  an  exception  to  the  usual  history  of  the  species. 
While  yet  on  the  breast,  a  child  is  able  to  distinguish,  with  the  utmost 
quickness  and  accuracy,  between  the  face  of  an  acquaintance  and 
that  of  a  stranger ;  and,  when  it  is  so  far  advanced,  as  to  begin  to 
utter  articulate  sounds,  any  tendency  to  transfer  or  to  generalize  the 
words  mother  or  nurse  seems  scarcely  conceivable.  We  are  apt  to 
suppose  that  the  first  attempts  towards  speech  are  coeval  with  the 
study  of  language ;  whereas  the  fact  manifestly  is,  that  these  attempts 
are  only  the  consequences  of  the  progress  previously  and  silently 
made  in  the  interpretation  of  words.  Long  before  this  time,  many 
of  the  logical  difficulties  which  appear  so  puizling  to  the  specula- 
tive grammarian,  have  been  completely  surmounted  ^. 

But  although  this  particular  example  has  been  ill  chosen,  it  does 
not  therefore  follow  that  the  author's  theory  is  altogether  unfounded. 
Whoever  has  paid  any  attention  to  the  phenomena  of  the  infant  mind, 
must  be  satisfied  of  its  strong  bias,  in  the  first  developement  of  the 
intellectual  powers,  to  apply  to  similar  objects  a  common  name,  with- 
out ever  thinking  of  confounding  them  together.— -Nor  does.thishold 
merely  with  respect  to  similar  objects :  it  holds  also  (and  at  a  suiu 
prisingly  early  period  of  life)  with  respect  to  similar  relations.    A 

■■  - ■      '  Mil  .         -  I  ■         ■ 

*  The  ^neral  fkct  with  respect  to  diildren,  asMined  by  Mr  Smith  in  the  fbngomg 
note)  is  stated  still  more  strongly  by  Aristotle.  Botkof  these  phikaopheithave,  I  sns* 
pecty  trusted  more,  in  this  instance,  to  theory  than  to  o|Mer?ation.    Kms  t«  vm^m  r§ 

cTf  ittopi^u  7ovT4»f  fXfltTfptfr*  "  Ac  pueri  ^uoque  primiim  omnes  viros  appellant  patres, 
^  et  omnes  mulieres,  matres:  postea  vero  diBcemunt  horum  utrumqne.'^  (Arist.  Nai. 
Ausc.  Lib.  I.  Cap.  L) 

This  passage  (which  I  do  not  recollect  to  have  seen  quoted  by  any  former  writer) 
•does  honour  to  Aristotle'e  acuteness.  The  Jadf  indeed,  asserted  in  it,  is  more  than 
questionable ;  but,  admiuing  the  fact  to  be  true,  it  must  be  owned  that  Aristotle  has 
viewed  it  in  a  juster  light  than  Mr  Smith  ^s— not  as  an  instance  of  any  disposition  to  ge- 
Dcralize  proper  names,  but  merely  of  imperfect  and  undistinguishing  perception. 
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child  who  has  been  accustomed  to  the  constant  attentions  and  cares- 
ses of  its  mother,  when  it  sees  another  child  in  the  arms  of  its  nurse, 
will  naturally  and  infallibly  call  the  nurse  the  child's  mother.  In 
this  instance,  as  in  numberless*  others,  its  error  arises  from  generalize- 
ing  txxx  hastily  ;-^the  distinction  between  the  meanings  of  the  two  re<- 
lative  words  Mother  and  Nurse  being  too  complex  to  be  comprehend* 
-ed,  till  the  power  of  observation  begins  to  be  exercised  with  some  de<- 
gree  of  attention  and  accuracy.  This  disposition,  however,  to  trans- 
fer  names  from  one  thing  to  another,  tlie  diversity  of  which  is  obvious 
even  to  sense,  certainly  aiFords  no  inconsiderable  an  argument  in  fa- 
vour of  the  opinion  disputed  by  Dr  Magee. 

It  is  indeed,  wonderful,  how  readily  children  transfer  or  generalize 
the  name  of  the  maternal  relation  (that  which  of  all  others  must  neces- 
sarily impress  their  minds  most  strongly)  not  only  in  the  case  of  their 
own  species,  but  of  the  lower  animals ;  applying,  with  little  or  no  aid 
from  instraction,  the  word  mother  to  the  hen,  the  sheiep,  or  the  cow^ 
whom  they  see  employed  in  nurturing  and  cherishing  their  young. 

To  myself,  I  own,  it  appears,  that  the  theory  of  Condillac  and 
Smith  on  this  point,  is  confirmed  by  every  thing  I  have  been  able  to 
observe  of  children.  Even  generic  terms  will  be  found,  on  examina* 
tion,.if  I  be  not  much  deceived,  to  be  originally  understood  by  theoti 
merely  as  proper  names  ;  insomuch  that  the  notions  annexed  by  aa 
infant  to  the  words  denoting  the  different  articles  of  its  nursery-fumi* 
ture,  or  the  little  toys  collected  for  its  amusement,  are,  in  its  concep- 
tions, as  individually  and  exclusively  appropriated,  as  the  names  of  itff 
father,  mother,  or  nurse.  If  this  observation  be  well-founded,  the 
same  gradual  conversion  of  proper  names  into  appellatives,  which  Mr 
Smith  supposes  to  have  taken  place  in  the  formation  of  a  language* 
is  exemplified  in  the  history  of  every  infant  while  learning  to  interpret 
its  mother- tongue.  The  case  is  nearly  the  same,  with  the  peasant 
who  has  never  seen  but  one  town,  one  lake,  or  one  river.  All  of 
these  appellatives  are .  to  bis  ear  precisely  equiyalent  to  so  many  pro*: 
per  niUnes. 

u  Qoo  te,  M«i,  pedes  ?  Aii,*qttonaducit,iaUrbeDir. 
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That  resemblance  is  one  of  our  most  powerful  associating  princi- 
ples will  not  be  disputed ;  and  that,  even  in  the  maturity  of  our 
reason,  we  have  a  natural  disposition  to  generalize  the  meaning  of 
aigns,  in  consequence  of  apprehended  similarities,  both  of  things  and 
of  reiatiofUy  is  equally  certain.  Why  then  should  it  be  apprehended, 
that  there  is  any  peculiar  mystery  connected  with  this  step  in  the 
commencement  of  the  progress,  when  it  seems  to  admit  of  an  expla*^ 
nation  so  satisfactory,  from  a  law  of  the  human  mind,  exemplified 
daily  in  facts  falling  within  the  circle  of  our  own  experience  ? 


Note  (L.)  p.  use. 

^'  Aristotle^s  rules  are  illustrated,  or  rather,  in  my  opinion,  purpasefy 
'^  darkened^  by  putting  letters  of  the  alphabet  for  the  several  terms." 
(fteid's  Analysis  of  Aristotle's  Lc^c.) 

On  this  remark  the  following  criticism  has  been  made  by  Dr 
Gillies. 

'<  In  the  first  Analytics,  Aristotle  shews,  what  is  that  arrangemenC 
^^.  of  terms  in  each  proposition,  and  that  arrangement  of .  .propositions 
^^  tni  each  iyUogism,:  !which«  coastttutes  a  necessary  oomlecttOB  between 
*^  the  premises  and:  the  jo  on  elusion.  When  thia.  connection  takes 
^^  place,  the  syllo^sra  is  perfect  in  point  of  form ;  and  when  the  form 
'Sis^ferfedt,  the: conclusion  necessarily  follows  from  the  premises, 
*'  whatever  be  the  algdificaition  of  the  terms  of  which  they  are  compos- 
'!  ed.  ;  These  terms,  tbe«iefoTe,' he  commonly  expresses  by  the  Icttew 
^  !of  ilhe  alphabet^  .foft  the  purpose  of  shcw^ingt' that/  our  assent  to  the 
V  conclusion  results,  not  from' oMipari^g  the  things  signifiecj^'but  mere* 
Mly  fwm  considering  J  tiie''td«i(Aon  which  the  signs  (Wbe  then  words  or 
<^  Ifittcrc))  hear  to  cachtother^  (£hoKi  therefore,!  totally*  misconceive 
^(thi/meaning  tsf^Aristotki's^^tlogic,  who  think  that  by  employing^ 
^^It^ten  instead  of^wortis,  )fjtihW'^^iarkened  thesul^ect;  siqce'the 
'^  more  abstract  and  general  his  signs  are;  they  must  be  the  ^better. 
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• 

^  adapted  to  shew,  that  the  inference  results  from  considering  them 
<<  alone,  without  at  all  regarding  the  things  which  they  signify*/' 

With  the  doctrine  stated  in  the  beginning  of  this  extract  I  entire^ 
ly  agree.  It  coincides  indeed  remarkably  with  a  passage  in  the  for- 
mer volume  of  this  work,  where  I  have  shewn,  at  some  lengthy  that 
our  assent  to  the  conclusion  of  a  legitimate  syllogism  results,  not  from 
comparing  the  things  signified,  but  merely  from  considering  the  rela- 
tions of  the  signs ;  and  consequently,  that  letters  of  the  alphabet  might 
be  substituted  instead  of  verbal  terms,  without  impairing  the  force 
of  the  argument.  The  observation  appears  to  myself  of  considerable  im- 
portance, when  connected  with  the  fundamental  question  there  discus- 
sedp  concerning  the  use  of  language  as  an  instrument  of  thought ;  but,  I 
own,  I  am  at  a  loss  to  conceive  how  it  should  have  been  supposed  to 
bear  on  the  present  subject.  The  only  point  at  issue  between  Dr  Gil- 
lies and  Dr  Reid  is,  whether  the  use  of  letters  instead,  of  words  be,  or 
be  not,  a  useful  expedient  for  facilitating  the  study  of  logic ;  and  up- 
on this,  I  apprehend,  there  can  scarcely  exist  a  diversity  of  opinion. 
No  instance,  I  will  venture  to  affirm,  ever  occurred  of  any  hesitation 
in  the  mind  of  the  merest  novice  about  the  conclusiveness  of  a  legiti- 
mate syllogism,  when  illustrated  by  an  example;  but  how  difficult  to 
explain  to  a  person  altogether  unaccustomed  to  scholastic  abstractions, 
the  import  and  cogency  of  those  symbolical  demonstrations  by  which 
Aristotle  has  attempted  to  fortify  the  syllogistic  theory ! 

The  partiality  of  Dr  Gillies  for  this  technical  device  has  probably 
arisen,  in  part,  from  his  supposing  it  to  bear  a  much  closer  analogy  than 
it  does,  in  fact,  to  the  algebraical  art.  Another  very  learned  writer  has 
proceeded  on  the  same  idea,  when  be  observes,  that  *'  it  should  re- 
*'  commend  the  study  of  logic  to  mathematicians,  that,  in  order  to  make 
'^  his  demonstrations  universal,  Aristotle  uses  letters  as  universal  cha- 
'^  racters,  standing  for  all  kinds  of  terms  or  propositions  f ."    It  would 


*  Analygb  of  Aristotle's  Specuktive  Works,  &c  by  Dr  Gillies,  VoL  I.  p.  89,  2d. 
Edit 

Fhmi  a  note  a*  the  fiMt  of  the  page  il  appeas,  that  the  ramailDi  just  quoted  from 
Beid  gave  occasion  to  the  above  stricturea. 

f  ADdeat  Metapbysici,  VoL  UL  p.  51  of  the  Fkiefiwe. 
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be  an  idle  waste  of  words  to  shew,  how  very  slight  this  analogy  is, 
and  how  totally  inapplicable  to  the  question  before  us  ;— amounting 
to  little  more  than  this,  that,  in  both  cases,  the  alphabet  happens  to 
be  employed  as  a  substitute  for  common  language.  An  analogy, 
much  more  in  point,  may  be  traced  in  the  practice  of  designating  by 
letters  the  different  parties  in  a  hypothetical  law-suit; — a  practice  at- 
tended with  no  inconvenience,  where  these  symbols  only  supply  the 
place  of  proper  names ;  but  which  would  at  once  convert  the  sim- 
plest case  into  an  aenigma,  if  they  were  to  be  employed  (as  they  arc 
bj'^  Aristotle)  to  denote,  not  merely  individual  existences,  but  the  re- 
lations of  general  ideas. 

While  Dr  Gillies  has  thus  exerted  his  ingenuity  in  defending  the 
use  made  by  Aristotle  of  letters  instead  of  words,  it  is  to  be  regretted, 
that  he  has  said  nothing  about  the  motives  which  induced  that  philo- 
sopher, in  disprpving  the  illegitimate  modes,  to  content  himself  with 
general  references  to  sudi  words  as  bonum,  habitus,  prudentia^  upon 
which  the  student  is  left  to  his  own  judgment,  in  ringing  the  various 
changes  necessary  for  the  illustration  of  the  theory.  A  more  effec- 
tual contrivance  could  not  easily  have  been  thought  ot*  for  perplexing 
a  subject,  level,  in  itself,  to  the  meanest  capacity.  In  this  respect,  it 
answers  the  intended  purpose  still  better  than  his  alphabetical /oriTm&r. 


Note  (M.)  p.  293* 

As  instances  of  what  are  called  by  logicians  Jallacia  in  dictione^  a 
modern  writer  mentions  the  mistakes  which  may  arise  from  con- 
founding •*  liber  Bacchus,  et  tiber  a  servitute';  liber  codex,  et  liber 
"  cortex ;  crevi  k  cemo,  et  crffoi  k  cresco ;  infractus  participium  ab 
"  infringOy  et  infractus  com posi turn  ab  in  et  fractus,  sensu  plane 
**  contrario,**  He  mentions  also  the  danger  of  confounding  the  lite- 
ral with  the  figurative  sense  of  a  word,  as  vulpes  when  applied  to 
a  quadruped,  and  to  a  man  noted  for  cunning. — *'  Sic  siquis  arguat 
*^  (he  adds  for  the  sake  of  illustration)  steliam  latrare^  quia  steUa  qua* 
"  dam  Canis  dicitury  facile  respondebitur  captioso  arguroento,  distin- 
^*  guendo  varios  sensus  ejusdem  vocis,  indeque  ostendendo  ^yllogismi 
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**  quatuor  terminos  (si  sensum  spectes)  ubi  tres  saltern  sono  compa- 
"  rent." 

To  exemplify  the  fallacia  accentuSy  the  same  writer  warns  us  against 
confounding  hortus  and  ortiM  ;  hara  and  ara  ;  malum  adjectivum,  and 
malum,  pro  pomo;  cerous  and  servus;  concilium  and  consilium,  &c.  &c. 
The  remedy  against  such  fallacies,  he  gravely  tells  us,  is  to  distin- 
guish the  words  thus  identified,  so  as  to  shew  that  the  syllogism  con- 
sists of  more  than  three  terms.  "  Solvuntur  distinguendo  ea  qu« 
"  confunduntur,  indeque  monstrando  pluralitatem  terminorum."  He 
acknowledges,  however,  that  fallacies  of  this  sort  are  not  likely  to  im- 
pose on  a  skilful  logician.  ^*  Sed  crassiores  sunt  has  fallaciae  qiiam 
"  ut  perito  imponant." 

1  have  purposely  quoted  these  remarks^  not  from  a  mere  school- 
man, but  from  an  author  justly  distinguished  both  by  science  and 
learning,  Dr  Wallis  of  Oxford.  They  are  taken,  too,  from  a  treatise 
jvritten  with  the  express  view  of  adapting  the  logic  commonly  taught 
in  our  universities  to  the  ordinary  business  of  life;  having  a  formal 
dedication  prefixed  to  it,  to  the  Royal  Society  of  London,  then  re- 
cently instituted.  The  subject  is  the  same  with  that  of  the  third  Book 
of  Locke's  Essay,  relating  to  the  abuse  of  words  ;  and  the  interval  be- 
tween the  two  publications  was  only  two  years.  Yet  how  immense 
the  space  by  which  they  are  separated  in  the  history  of  the  Human 
Mind ! 

The  concluding  paragraph,  however,  of  this  very  puerile  chapter 
on  sophisms,  bears  marks  of  a  mind  fitted  for  higher  undertakings. 
I  cannot  deny  myself  the  pleasure  of  transcribing  it,  and  of  pointing 
it  out  to  those  who  may  hereafter  speculate  upon  the  theory  of  wit, 
as  not  unworthy  of  their  attention. 

"  Interim  hie  monendum  duco;  quod  hd^  fallacuB^  utcunque  justam 
"  argument!  vim  non  habeant,  apprime  tamen  commodse  sunt  ad  id 
"  omne  quod  ingeniosum  vulgo  dicinms  :  Ut  sunt  joci,  facetiae,  dic- 
"  teria,  scommata,  sarcasmi,  retorsiones  lepidaj,  (wityraitlen/j  repartee),. 
**  Quippe  hoc  omne  fundari  solet  in  hujusmodi  fallaciarum  aliqu^ 
'^  Nonnunquam  allusio  fit  ad  verborum  sonos;  nunc  ad  ambiguam  vo- 
'^  cum  significationem ;  nunc  ad  dubiam  syntaxin;  nunc  proverbiali- 
'^  ter  dici  solita  accommodantur  sensu  proprio,  aut  vice  versa :  nunc 
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^  aliud  aperte  dicitur,  aliud  clam  insinuatur ;  saltern  oblique  insinua- 
**  tur,  quod  non  erat  directo  dicendum ;  nunc  verba  contrario  sensu 
^'captantur,  et  retorquentur ;  nunc  verisimile  insinuatur  ut  veram, 
'*  saltern  ut  suspectum ;  nunc  de  uno  dicitur,  quod  mutato  nomine,  de 
**  alio  intellectum  vellent ;  nunc  ironice  laudando  vituperant ;  nunc 
**  objecta  spicula,  respondendo  declinantur,  aut  etiam  (obliquata) 
^'  alio  diriguntur,  forte  sic  ut  auctorem  feriant ;  et  fere  semper  ex  am* 
**  biguo  luditur.  Quas  quidem  fallaciarum  formulee,  si  fngidsB  sint 
'^  crassseque,  ridentur;  si  subtiliores  arrident;  si  acuta?,  titillant;  si 
**  aculeatas,  pungunt." 


Note  (N.)  p.  315. 

In  the  first  volume  of  these  Elements,  I  have  endeavoured  to  trace 
the  origin  of  that  bias  of  the  imagination,  which  has  led  men,  in  all 
ages  of  the  world,  to  consider  physical  causes  and  effects  as  a  series  of 
successive  events  necessarily  connected  together,  like  the  links  of  a 
metallic  chain.  (See  Chap.  i.  Sect.  2.)  So  very  strong  is  this  bia^ 
that,  even  in  the  present  times,  some  of  the  most  sagacious  and  cau- 
tious of  Bacon's  followers  occasionally  shew  a  disposition  to  relapse 
into  the  figurative  language  of  the  multitude.  ^'  The  chain  of  natu- 
*'  ral  causes  (says  Dr  Reid)  has^  not  unfitly,  been  compared  to  a  chain 
*'  hanging  down  from  heaven :  A  link  that  is  discovered  supports  the 
**  links  below  it,  but  it  must  itself  be  supported ;  and  that  which  sup* 
*^  ports  it  must  be  supported,  until  we  come  to  the  first  link,  which  is 
^*  supported  by  the  throne  of  the  Almighty."  (Essays  on  the  Intel- 
lectual Powers,  p.  1 15.  4to  Ed.)  It  is  difficult  to  reconcile  the  appro- 
bation here  bestowed  on  the  above  similitude,  with  the  excellent  and 
profound  remarks  on  the  relation  of  cause  and  effect,  which  occur  in 
other  parts  of  Dr  Reid's  works.  (See  Essays  on  the  Active  Powers, 
p.  44.  and  pp.  286,  287,  288.    4to  Ed.) 

Mr  Maclauriu,  in  the  concluding  chapter  of  his  Account  of  New- 
ton's Discoveries,  has  still  more  explicitly  lent  the  sanction  of  his 
name  to  this  idea  of  a  chain  of  second  causes.  '^  As  we  cannot  but 
**  conceive  the  universe  as  depending  on  the  first  cause  and  chief 
^^  mover,  whom  it  would  be  absurd,  not  to  say  impious,  to  exclude 
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^'  from  acting  in  it ;  so  we  have  some  hints  of  the  manner  in  which 
**  he  operates  in  nature,  from  the  laws  which  we  find  established  in  it. 
'<  Though  he  is  the  source  of  all  efficacy,  yet  we  find  that  place  is  left 
^'  for  second  causes^  to  act  in  subordination  to  him  ;  and  mechanism 
*'  has  its  share  in  carrying  on  the  great  scheme  of  nature.  The  esta- 
*^  blishing  the  equality  of  action  and  reaction,  even  in  those  powers 
**  which  seem  to  surpass  mechanism,  and  to  be  more  immediately  de- 
*^  rived  from  him,  seems  to  be  an  indication  that  those  powers,  while 
"  they  derive  their  efficacy  from  him,  are,  however,  in  a  certain  de- 
'^  gree,  circumscribed  and  regulated  in  their  operations  by  mechanical 
**  principles ;  and  that  they  are  not  to  be  considered  as  mere  immediate 
**  volitions  of  his^  (as  they  are  often  represented),  but  rather  as  instru- 
'^  ments  made  by  him,  to  perform  the  purposes  for  which  he  intended 
'^  them.  If,  for  example,  the  most  noble  phenomena  in  nature  be 
^^  produced  by  a  rare  elastic  atherial  medium^  as  Sir  Isaac  Newton 
^'  conjectured,  the  whole  efficacy  of  this  medium  must  be  resolved  in- 
<^  to  his  power  and  will  who  is  the  supreme  cause.  This,  however, 
'^  does  not  hinder,  but  that  the  same  medium  may  be  subject  to  the 
^^  like  laws  as  other  elastic  fluids,  in  its  actions  and  vibrations ;  and 
'^  that,  if  its  nature  were  better  known  to  us,  we  might  make  curious 
^'  and  useful  discoveries  concerning  its  effiscts,  from  these  laws.  It  is 
^^  easy  to  see,  that  this  conjecture  no  way  derogates  from  the  gpvern- 
'^  ment  and  influences  of  the  Deity;  while  it  leaves  us  at  liberty  to 
<<  pursue  our  inquiries  concerning  the  nature  and  operations  of  such  a 
'^  medium  :  tVhereas  they  who  hastily  resohe  these  powers  into  immediate 
**  volitions  of  the  Supreme  Cause^  without  admitting  any  intermediate  in-- 
^^  strumentSj  put  an  end  to  our  inquiries  at  once ;  and  deprive  us  of 
^^  what  is  probably  the  most  sublime  part  ^ philosophy ^  by  representing  it 
'^  as  imaginary  and  fictitious.'^ 

On  the  merits  of  this  passage,  considered  in  relation  to  the  evi- 
dences of  natural  religion,  I  do  not  mean  to  offer  any  remarks  here. 
Some  acute  strictures  upon  it  in  this  point  of  view  (but  expressed  with 
a  most  unbecoming  and  oficnsive  petulance)  may  be  found  in  the 
third  volume  of  Baxter's  Inquiry  into  the  Human  Soul. — It  is  with 
the  logical  proposition  alone,  started  in  the  concluding  sentence,  that 
we  are  concerned  at  present ;  and  this  (although  Baxter  has  passed  it 
over  without  any  animadversion)  appears  to  me  highly  exceptionable  j 
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proceeding  on  a  very  inaccurate,  or  rather  totally  erroneous  concep- 
tion of  the  object  and  aim  of  physical  science.  From  the  sequel  of 
the  section  to  which  this  note  refers,  (particularly  from  pages  319, 
380,  321,  329,)  I  trust  it  will  appear,  that  supposing  all  the  pheno« 
mena  of  the  universe  to  be  produced  by  the  immediate  volitions  of  the 
Supreme  Cause^  the  business  of  natural  philosophers  would  be  pre- 
cisely the  same  as  upon  the  hypothesis  adopted  by  Maclaurin ;  the  in- 
vestigation of  the  necessary  connections  linking  together  physical 
causes  and  effects  (if  any  such  necessary  connections  do  exist)  be- 
ing confessedly  placed  beyond  the  reach  of  our  faculties ;  and,  of 
consequence,  our  most  successful  researches  terminating  in  the  dis- 
covery of  some  general  law,  or  in  the  farther  generalization  and  sim- 
plification of  laws  already  known.  In  this  intellectual  process  there 
is  no  more  reason  to  apprehend  that  any  limit  is  fixed  to  our  inquiries, 
than  that  the  future  progress  of  geometry  should  be  stopped  by  the 
discovery  of  some  one  truth  comprising  the  whole  science  in  a  single 
theorem. 

Nor  do  I  apprehend  that  the  theory  which  excludes  from  the  uni- 
verse mechanism  (strictly  so  called)  tends,  in  the  smallest  degree,  to 
detract  from  its  beauty  and  grandeur;  notwithstanding  the  popular 
and  much  admired  argument  of  Mr  Boyle  in  support  of  this  idea.  '^  As 
^^  it  more  recommends  (he  observes)  the  skill  of  an  engineer  to  con- 
^^  trive  an  elaborate  engine,  so  as  that  there  need  nothing  to  reach  his 
'^  ends  in  it,  but  the  contrivance  of  parts  void  of  understanding ;  than 
'*  if  it  were  necessary  that,  ever  and  anon,  a  discreet  servant  should  be 
employed  to  concur  notably  to  the  operations  of  this  or  that  part,  or 
to  hinder  the  engine  from  being  out  of  order :  so  it  more  sets  off  the 
**  wisdom  of  God,  in  the  fabric  of  the  universe,  that  he  can  make  so 
''  vast  a  machine  perform  all  those  many  things  which  he  designed  it 
^*  should,  by  the  mere  contrivance  of  brute-matter,  managed  by  certain 
'^  laws  of  motion,  and  upheld  by  his  ordinary  and  general  concourse ; 
"  than  if  he  employed,  from  time  to  time,  an  intelligent  overseer  to 
**  regulate  and  controul  the  motion  of  the  parts  *." — "  What  may  be 
"  the  opinion  of  others  (says  Lord  Karnes,  after  quoting  the  foregoing 
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"  passage)  I  cannot  say;  but  to  me  this  argument  is  perfectly  con* 
**  elusive.  Considering  this  universe  as  a  great  machine,  the  work- 
^^  manship  of  an  intelligent  cause,  I  cannot  avoid  thinking  it  the 
"  more  complete,  the  less  mending  or  interposition  it  requires.  The 
'*  perfection  of  every  piece  of  workmanship,  human  and  divine,  con- 
"  sists  in  its  answering  the  Resigned  purpose,  without  bestowing  fur- 
"  ther  labour  upon  it  *." — ^To  myself,  I  must  confess,  Mr  Boyle's  ar- 
gument appears  altogether  unworthy  of  its  author.  The  avowed  use 
of  a  machine  is  to  save  labour ;  and  therefore,  the  less  frequently  the 
interposition  of  the  artist  is  necessary,  the  more  completely  does  the 
machine  accomplish  the  purpose  for  which  it  was  made.  These  ideas 
surely  do  not  apply  to  the  works  of  the  Almighty.  The  multiplicity 
of  his  operations  neither  distract  his  attention,  nor  exhaust  his  power; 
nor  can  we,  without  an  obvious  inconsistency  in  the  very  terms  of  the 
proposition,  suppose  him  reduced  to  the  necessity  of  economizing,  by 
means  of  n\echanism,  the  resources  of  Omnipotence'!'. 

My  object  in  these  observations  (I  think  it  proper  once  more  to  re- 
mind my  readers)  is  not  to  prejudge  the  metaphysical  question  be- 
tween Maclaurin  and  Baxter;  but  merely  to  establish  the  two  follow- 
ing propositions.  1.  That  this  question  is  altogether  foreign  to  the 
principles  which  form  the  basis  of  the  inductive  logic ;  these  princi- 
ples neither  affirming  nor  denying  the  existence  of  necessary  connec- 
tions between  physical  causes  and  effects,  but  only  asserting,  that 
such  connections,  if  they  do  exist,  are  not  objects  of  human  know- 
ledge. 2.  That  no  presumption  in  favour  of  their  existence  is  afford- 
ed by  Mr  Boyle's  similitude ;  the  reasoning  founded  on  the  supposed 
analogy  between  the  universe  and  a  machine,  being  manifestly  inap- 


*  Of  the  Laws  of  Motion.  Published  in  the  First  Volume  of  the  Physical  and  Lite- 
rary  Essays,  read  before  the  Edinburgh  Philosophical  Society.  (1754.) 

-f  A  comparison  still  more  absurd  than  that  of  Mr  Boyle  occurs  in  the  6th  Chapter  (tf 
Aristotle^s  book  de  Mundo  ;  where  he  represents  it  as  unbecoming  the  dignity  of  the 
Supreme  Being  ctuTvf^fir  ATccFTtf,-— '' to  put  his  own  hand  to  every  thing;"  a  sup- 
position, according  to  him,  '<  much  more  unsuitable  to  the  divine  majesty,  than  to  con* 
»  oeive  a  great  monarcli  like  Xerxes  taking  upon  hiooBelf  Ae  aotinl  execution  of  all  his 
**  own  decrees." 
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plicable  where  the  power  as  well  as  tlie  skill  of  the  Contriver  is  adlnit* 
ted  to  be  infinite.-— If  the  remarks  offered  on  these  points  be  well- 
founded^  they  may  serve,  at  the  same  time,  to  shew,  that  the  attempt 
made  in  the  text  to  illustrate  some  abstract  topics  connected  with  the 
received  Rules  of  Philosophising  was  not  altogether  superfluous. 

The  metaphysical  doctrine  maintained  by  Baxter  in  opposition  to 
Maclaurio,  seems  to  coincide  nearly  with  Maiebranche's  Theory  of 
Occasional  Causes^  as  well  as  with  the  theology  of  the  old  Orphic  ver- 
ses quoted  in  the  7th  chapter  of  Aristotle's  Treatise  die  J^Iundo.-^A 
very  striking  resemblance  is  observable  between  these  verses,  and  the 
Hymn  to  Narrayna  or  the  Spirit  of  God,  translated  by  Sir  William 
Jones  from  the  writings  of  ancient  Hindu  Poets  *. 


Note  (O.)  p.  332. 

Although  Dr  Reid  was  plainly  led  into  this  train  of  thinking  by 
Mr  Hume,  the  same  doctrine,  with  respect  to  the  relation  of  cause^ 
and  effect,  (considered  as  the  object  of  physical  science)^  is  to  be 
found  in  many  English  writers  of  a  far  earlier  date.  Of  this  assertioa 
I  have  produced  various  proofs  in  my  first  Volimie,  from  Hobbet, 
Barrow,  Berkeley,  and  others,  to  whose  speculations  on  this  head  Dr 
Reid  does  not  seem  to  have  paid  any  attention.  To  these  quotations 
I  beg  leave  to  add  the  following,  from  a  book,  of  which  the  third 
edition  was  published  in  1737. 

'^Here  it  is  worth  observing,  that  all  the  real  true  knowledge  we 
'^  have  of  nature  is  entirely  ej^perimental ;  insomuch,  that  how  strange 
"  soever  the  assertion  seems,  we  may  lay  this  down  as  the  first  funda- 
"  mental  unerring  rule  in  physics,  that  it  is  not  within  the  compass  of 
*^  human  understandings  to  assign  a  purely  speculative  reason  Jor  any  one 
"  phenomenon  in  nature  ;  as  why  grass  is  green,  or  snow  is  white ;  why 


*  The  same  opinion  is  explicitly  avowed  by  Dr  Clarke,  a  zealous  partizan  of  the 
Experimental  Philosophy,  and  one  of  the  ablest  logicians  that  the  Newtonian  School 
Jbas  hitherto  produced.  *<  Hie  course  of  nature,  truly  and  properly  speaking,  is  nothing 
**  but  the  will  of  God,  producing  certain  effects  in  a  continued^  regular^  comtant^  and  uni» 
'•form  manner.''    (Oarke's  Works,  Vol.  IL  p.  698.  FoL  edit.) 
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^  fire  burns,  or  cold  congeals.  By  a  specidative  reason,  I  mean  assign- 
"  ing  an  immediate  efficient  came  a  priori^  together  with  the  manner 
"  of  its  operation,  for  any  effect  whatsoever  purely  natural*  We 
".find,  indeed,  by  observation  and  experience,  that  such  and  such  ef- 
"  fects  arc  produced;  but  when  vre  attempt  to  think  of  the  reason 
**  wAy,  and  the  manner  how  the  causes  work  those  effects,  then  we  are 
<^  at  a  stand,  and  all  our  reasoning  is  precarious,  or  at  best  but  proba- 
"  ble  conjecture. 

**  If  any  man  is  surprised  at  this,  let  him  instance,  in  some  specula- 
"  tive  reason  he  ca.n  give  for  any  natural  phenomenon  ;  and  how  plau- 
"  sible  soever  it  appears  to  him  at  first,  he  will,  upon  wdghin'g  it 
**  thoroughly,  find  it  at  last  resolved  into  nothing  more  than  mere  ob- 
"  servation  and  experiment,  and  will  perceive  that  these  expressions 
"  generally  used  to  describe  the  cause  or  manner  of  the  production^ 
f*  of  nature,  do  really  signify  nothing  more  than  the  ej^ects.''  **  The 
"  Procedure,  Extents,  any!  Limits  of  Human  Understanding."  As- 
cribed to  Dr  Peter  Brown,  Bishop  of  Cork.  (London,  1737.  3d  Ed.)  ' 


For  the  following  very  curious  extracts,  (together  with  many  others 
•fa  similar  import,  both  from  English  and  from  foreign  writers),  I 
ain  indebted  to  a  learned  correspondent,  William  Dickson,  LL.  D«, 
a  gentleman  well  known  by  his  able  and  meritorious  exertious  for  the 
abolition  of  the  slave-trade. 

"  Confidence  of  science  is  one  great  reason  we  miss  it :  for  on  this 
"  account,  presuming  we  have  it  everywhere,  we  seek  it  not  where  it 
<*  is;  and  therefore  fall  short  of  the  object  of  our  inquiry.  Nom^,  to 
"  give  further  check  to  dogmatical  pretensions,  and  to  discover  the 
"  vanity  of  assuming  ignorance,  we'll  make  a  short  inquiry,  whether 
'^  there  be  any  such  thing  as  science  in  the  sense  of  its  assertors.  In 
"  their  notion,  then,  it  is  the  knowledge  of  things  in  their  true,  immC' 
**  diate,  necessary  causes:  Upon  this  I'll  advance  the  following  obseN 
"  vations. 

"  L.  All  knowledge  of  causes  is  deductive  ;  for  we  know  none  by 
*^  simple  intuition,  but  through  the  mediation  of  their  effects.  So 
*^  that  we  cannot  conclude  any  thing  to  be  the  cause  of  another, 
^^  but  from  its  continual  accompanying  it ;  for  the  causality  itself  is 
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^  mfteiisible.  But  ik>w  to  argue  from  t  coiicamitancy  to  a  causality  it 
'*  not  infatliUy  conclusive;  yea,  iu  this  way  lies  notorious  delusion. 
*<  kc.  ftc.  &C. 

'^  8.  We  hold  no  demonstration  in  the  notion  of  the  dogmatist,  but 
*'  where  the  contrary  is  impossible  f  &c.  &c.  (JSc^ois  Saentifica:  or 
Confess*t  Ignorance  the  Way  to  Science ;  in  an  Essay  of  the  Vanity 
of  Dogmatising  and  Confident  Opinion ;  with  a  Heply  to  the  Ex- 
ceptions of  the  learned  Thomas  Albitu  *.  By  Joseph  Glanvill,  M.  A. 
London,  1665.     Dedicated  to  the  Royal  Society.) 

'*  Causalities  are  first  found  out  by  concomitance^  as  I  intimated. 
''  And  our  experience  of  the  dependence  of  one,  and  independence  of 
**  the  other,  shews  which  is  the  effect,  and  which  the  cause.  Defini- 
**  tions  cannot  discover  causalities,  for  they  are  formed  after  the 
<<  causality  is  known.  So  that,  in  our  author's  instance,  a  man  cannot 
*'  know  heat  to  be  the  atoms  of  fire,  till  the  concomitancy  be  known, 
**  and  the  efficiency  first  presumed.  The  question  is,  dien.  How  heat 
'^  is  known  to  be  the  effect  of^e  f  Our  author  answers  by  its  defi« 
'^  nition.  But  how  came  it  to  be  so  defined  ?  The  answer  must  b^ 
^'  by  the  concomitancy  and  dependence,  for  there's  nothing  else  as* 
^  signable."  (SCIRf  tuum  nihil  est :  or  the  Author^s  Defence  of  the 
Vanity  of  Dogmatizing  against  the  Exceptions  of  the  learned  Thomsia 
AlbiuSf  iu  his  late  SCIRI.)    London,  1665.     .... 

"  Inter  causam  propria  dictam  et  affectum  oportet  esse  necessariufii 
**  nexum  ;  adeo  ut  positi  actionc  causae  sequatur  necessario  effectus. 
'^  Cum  Deus  vult  aliquid  efficere  id  necessario  eveniat  oportet,  &c. 
*^  Quia  autem  ejusmodi  nexus  non  cernitur  inter  causas  creatas  et  ef- 
*'  fectus,  nonnulli  causas  secundas,  seu  creatas,  suk  vi  agere  negarunt. 
<<  Negant  corpora  a  corporibus  moveri,  quod  inter  motum  corporis^ 
'*  et  motum  eorum  iu  quae  incidit  nullus  depreheudatur  nexus,  adeo 
"  ut  moto  corpore  A^  necesse  sit  moveri  corpus  B,  cui  coUiditur. 
''  lidem  quoque  negant  corpora  a  spiritibus  moveri,  quia  inter  volun- 
**  tatem  spirituum  et  motum  corponim  nullam  connexionem  animad- 


i*«**^a^^Mw^BBaB^MVM«aMa^M'>«BiMi«k«i*i4BMiMaBMM**«ABaft*iMi*aM^^ 


*  Or  Wkiie,  a  Romish  priest,  author  of  a  treatise  entitled,  Sciri  me  Scepticei  H 
ScefHcorum  a  jure  Diqmtationu  Exduiio*    (See  Biog.  Diction.) 
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''  vertunt,  &c.  Fatendum  a  nobis  hujusmodi  connexum  nullum  cemip 
^'  nee  sequi  ex  eo  quod,  colore  moto,  id,  in  quod  inciditi  movetur ; 
**  aut  ex  eo  quod,  mente  volente,  corpus  agitatur,  corpora  et  mentem 
^  esse  veras  tnotus  causas.  Fieri  posset,  ut  occasioned  tantu^i  essent, 
^  qoibus  po^tis,  alia  causa  ageret.  Verum  uti,  ex  ejusmodi  possibili- 
'*  tate,  BOB  colUfgeris  rem  ita  se  habere;  ita  ne  e6  quod  non  adseque-^ 
*^  ris  aliquid,  consequens  est  ut  nihil  sit ;  nisi  aliunde  probaveris  tibi 
<^  esse  eaium  rerum,  de  quibus  agitur,  adaequatam  ideam,  aut  rem  re^ 
*^  pugoare,  &c.-*-*Po6Sunt  inesse  corporibus  motis,  et  spiritibus,  facut^ 
**  tates  ignotae,  de  quibus  judicium  nulUim*  aut  negando  uut  aifirman-* 
*^  do,  ferfe  possumus.  Itaque  ex  aequo  peccapt,  qui  affirmant  Aoesse 
^'  lis  cert6  facultates  efiiciendorum  quorundam,  quae  an  ab  ijs  fiant  ig- 
**  Qorant ;  et  qui  negant  quidquam  inesse  corporibus  et  spiritibus,  nisi 
^  quod  in  iis  perspicue  noruut^  Joannis  Clerici  Opera  Philosophica. 
Amstel.  1698-    OntoL  T.  I.  p.  376. 


•••^ 


After  this  cloud  of  authorities,  (many  of  which  are  from  books  in 
very  general  circulation),  it  is  surprising  that  the  following  sentence 
should  have  escaped  the  pen  of  Dr  Beattie.  *'  The  sea  has  ebbed  and 
^'  flowed  twjce  every  day,  in  time  past ;  therefore  the  sea  will  continue 
**  to  ebb  and  How  twice  ev^ry  day  in  time  to  comifi, — is  by  no  mems  a 
^  logical  deduction  of  a  conclusion  from  premises. — ^Tuxs  hem  auk 
^  WAS  FIH3T  MADE  BY  Mil  HiTMX.''   Essay  ou  Truth,  £d  £d.  p.  liS. 

It  is  evident,  that  this  remark  is  only  a  particular  application  of 
the  doctrine  contained  in  the  above  quotations;  as  wdl  as  in  the 
numerous  eictracts  to  the  same  purpose,  collected  in  Note  (C^at  the  ^jad 
of  the  first  Volume  of  this  Work.  In  one  of  these  (ffx>m  Hobbes^) 
the  vety  same  observation  is  made;  and  a  sort  of  theory  is  proposed 
to  explain  how  the  mind  is  thus  led  to  infer  the  Juture  from  the  past  j*^ 
a  theory  wiiich^  Jbowev^r  imdati^fjICto.ry  for  its  avowed  purpose^  is  j;et 
sufficient  to  shew,  that  the  authojr  was  luUy  aware,  that  our  expecta- 
tion of  tbe  ^outiouance  of  tlie  law^  of  Nature  was  a  fact  hot  to  be 
accouiDted  for  fi*om  the  received  principles  of  the  scholastic  phil03ophy. 
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Note  (P.)  p.  254. 

From  the  Preface  of  Pappus  Alexandrious  to  the  Seventh  Book  of 
his  Mathematical  Collection.  (See  Halley's  Version  and  Restitution 
of  Appolionius  Pergaeus  de  Sectione  Uationis  et  Spatii,  p.  xxviil) 

•  •  .  •  **  Resolutio  est  methodus,  quft  k  qussito  quasi  jam  oon- 
^'  cesso  per  ea  quae  deinde  consequuntur,  ad  conclusionem  aliquami  cu- 
'' jus  ope  Compositio  fiat,  perducamur.  In  resolutione  enim,  quod 
'*  quaeritur  ut  jam  factum  supponentes^  ex  quo  antecedente  hoc  con- 
**  sequatur  expeudimus;  iterumque  quodnam  fuerit  hujus  antecedens; 
*'  atque  ita  deinceps,  usque  dum  in  hunc  modum  regredientes,  in  ali- 
'*  quid  jam  cognitum  locoque  principii  habitum  incidamus.  Atque 
'*  hie  processus  Analysis  vocatur,  quasi  dicas,  in  versa  solutio.  £  contra- 
rio  autem  in  Compositione,  cognitum  illud,  in  Resolutione  ultimo  lo- 
co acquisitum  ut  jam  factum  prasmittentes ;  et  quae  ibi  consequentia 
'^  eranty  hie  ut  antecedentia  naturali  ordine  disponentes,  atque  inter  se 
*'  conferentes,  tandem  ad  Constructionem  quassiti  pervenimus.  Hoc 
^*  autem  vocamus  Synthesin.  Duplex  autem  est  Analyseos  genua,  vel 
*'  enim  est  veri  indagatrix,  diciturqueTheoretica;  vel  propositi  Inves- 
^'  tigatrix,  ac  Problematica  vocatur.  In  Theoretico  autem  genere, 
''  quod  qua^ritur,  revera  itase  habere  supponentes,  ac  deinde  per  ea 
<'  quae  consequuntur,  quasi  vera  sint  (ut  sunt  ex  hypothesi)  argumen- 
*^  tantes ;  ad  evidentem  aliquam  conclusionem  procedimus.  Jam  si 
''  conclusio  ilia  vera  sit,  vera  quoque  est  propositio  de  qua  quasritur; 
**  ac  demonstratio  reciproce  respondet  analysi.  Si  vero  in  falsam  con- 
**  clusionem  incidamus,  falsum  quoque  crit  de  quo  quaeritur.  •  In  Pro- 
"  blematico  vero  genere,  quod  proponitur  ut  jam  cognitum  sistentes, 
'^  per  ea  quae  exinde  consequuntur  tanquam  vera,  perducimur  ad  con- 


*  FVom  the  account  given  in  the  text  of  Theoretical  Analt/sis,  it  would  seem  to  fol- 
low,  that  its  advantages,  as  a  method  of  investigation,  increase  in  proportion  to  the  Ta- 
riety  of  demonstrations  of  which  a  theorem  admits ;  and  that,  in  the  case  of  a  theorem 
admitting  of  one  demonstration  alone,  the  two  methods  would  be  exactly  on  a  level.  The 
justness  of  this  conclusion  will,  I  believe,  be  found  to  correspond  with  the  experience  of 
every  person  conversant  with  the  processes  of  the  Greek  geometry. 
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'^  clusionem aliquam :  quod  si  conclusio  ilia  possibilis  sitae Tof irrs^  quod 
'*  Mathematici  Datum  appellant ;  possibile  quoque  erit  quod  proponi* 
"  tur :  et  htc  quoque  demonstratio  reciproce  respondebit  Analysi.  Si 
^'  vero  incidamus  in  conclusionem  impossibilem,  erit  etian\  problema 
*^  impossibile.  Diorismus  autem  sive  determinatio  est  qua  discerni- 
**  tur  quibus  conditionibus  quotque  modis  problema  eiBci  possit.  At- 
**  Que  base  de  Resolutione  et  ComnositioDe  dicta  sunto.  "^ 


Note  (Q.)  p.  387. 

The  following  passage  from  BufFon,  although  strongly  marked 
with  the  author's  characteristical  spirit  of  system,  is  yet,  I  presume, 
auificiently  correct  in  the  outline,  to  justify  me  for  giving  it  a  place 
in  this  note,  as  an  illustration  of  what  I  have  said  in  the  text  on  the 
insensible  gradations  which  fix  the  limits  between  resemblance  and 
analogy. 

**  Take  the  skeleton  of  a  man ;  incline  the  bones  of  the  pelvis; 
.^^  shorten  those  of  the  thighs,  legs,  and  arms ;  join  the  phalanges  of  the 
^'  fingers  and  toes ;  lengthen  the  jaws  by  shortening  the  frontal  bones ; 
<<  and  lastly,  extend  the  spine  of  the  back.  This  skeleton  would  no 
''  longer  represent  that  of  a  man ;  it  would  be  the  skeleton  of  a  horse. 
"  For,  by  lengthening  the  back-bone  and  the  jaws,  the  number  of  the 
^'  vertebras,  ribs,  and  teeth  would  be  increased ;  and  it  is  only  by  the 
'^  numbers  of  these  bones,  and  by  the  prolongation,  contraction,  and 
'^junction  of  others,  that  the  skeleton  of  a  horse  differs  from  that  of 
'^  a  man.  The  ribs,  which  are  essential  to  the  figure  of  animals,  are 
'^  found  equally  in  man,  in  quadrupeds,  in  birds,  in  fishes,  and  even 
"  in  the  turtle.  The  foot  of  the  horse,  so  apparently  different  from 
'/  the  hand  of  a  man,  is  composed  [of  similar  bones,  and,  at  the  ex* 
**  tremity  of  each  finger,  we  have  the  same  small  bone  resembling  the 
*'  shoe  of  a  horse  which  bounds  the  foot  of  that  animal.  Raise  the 
V  skeletons  of  quadrupeds,  from  the  ape  kind  to  the  mouse,  upoa 
**  their  hind-legs,  and  compare  them  with  the  skeleton  of  a  man ;  the 
^*  mind  will  be  instantly  struck  with  the  uniformity  of  st  ucture  ob* 
«<  served  in  the  formation  of  the  whole  group.    This  uniformity  is  so* 
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^  GOQstanty  aad  the  gradatjons  from  one  species  to  awMiber  are  bo  itn- 
**  perceptibly,  that,  to  discover  the  marks  of  their  discrhninatioD  re- 
*'  quires  the  most  minute  attention.  Even  the  bones  of  the  tail  will 
**  make  but  a  slight  impression  on  the  observer.  The  tail  is  only  a 
"  prolongation  of  the  os  coccygis  or  rump-bone,  which  is  short  in 
^*  man.  The  duran  outang  and  true  apes  have  no  tail,  and  m  the 
*'  baboon  and  several  other  quadrupeds  its  length  is  veiy  inconsider- 
able. Thus,  in  the  creation  of  animals,  the  Supreme  Being  seems 
to  liave  employed  only  one  great  idea,  and,  at  the  same  time,  to 
^'  have  diversified  it  in  every  possible  manner,  that  men  might  have 
**  an  opportunity  of  admiring  equally  the  magnificence  of  the  execu- 
^^  tion  and  the  simplicity  of  the  design.**    (Smellie's  Translation.) 

As  a  proof  that  the  general  conclusion  in  which  the  foregoing  ex- 
tract terminates,  requires  some  important  qualifications  and  restric- 
tions,  it  is  sufficient  to  subjoin  a  few  remarks  from  a  later  writer, 
who,  with  the  comprehensive  views  of  Bufibn,  has  combined  a  &r 
greater  degree  of  caution  and  correctness  in  his  scientific  details. 

^*  It  has  been  supposed  by  certain  naturalists,  that 

^'  all  beings  may  be  placed  in  a  series  or  scale,  beginning  with  the 
'*  most  perfect,  and  terminating  in  the  most  simple,  or  in  the  one 
*^  which  possesses  qualities  the  least  numerous  and  most  common,  so 
^'  that  the  mind,  in  passing  along  the  scale  from  one  being  to  another, 
^^  shall  be  nowhere  conscious  of  any  chasm  or  interval,  but  proceed 
^  by  gradations  almost  insensible.  In  reality,  while  we  confine  our 
*  attention  within  certain  limits,  and  especially  while  we  consider  the 
'*  organs  separately,  and  trace  them  through  animals  of  the  same  class 
**  only,  we  find  them  proceed,  in  their  degradation,  in  the  nK>st  uni- 
^  form  and  regular  manner,  and  often  perceive  a  part,  or  vestige  of  a 
^^  part,  in  animals  where  it  is  of  no  use,  and  where  it  seems  to  have 
'^  been  left  by  Nature,  only  that  she  might  not  transgress  her  general 
**  law  of  continuity. 

'*  But,  on  the  one  hand,  all  the  organs  do  not  follow  tlie  same^r- 
^'  der  in  their  degradation.  This  organ  is  at  its  highest  ^tate  of  per- 
''  fection  in  one  species  of  animals ;  that  organ  is  nK>st  perfect  in  a 
**  different  species,  so  that,  if  the  species  are  to  be  arranged  after  each 
^  particular  opgan|  there  must  be  as  many  scales  or  series  formed,  as 


^      ^ 
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**  there  are  regulating  organs  assufnecl ;  and  in  order  to  construct  a 
^'  general  scale  of  perfection,  applicable  to  all  beings,  there  must  be 
**  calculation  made  of  the  effect  resulting  from  each  particular  com* 
"  bination  of  organ8,-'*-a  calculation  whichi  it  is  needless  to  add^  is 
**  hardly  practicable. 

''  On  the  other  hand,  these  slight  sluides  of  difierence,  these  insen- 
^'  sible  gradations  continue  to  be  observed,  only  while  we  confine  our- 
**  selves  to  the  same  combinations  of  leading  organs  ;  only  while  we 
*'  direct  our  attention  to  the  same  great  central  springs.     Within 

these  boundaries  all  animals  appear  to  be  formed  on  one  common 

plan,  which  serves  as  the  ground-work  to  all  the  lesser  internal  mo- 
**  difications :  but  the  instant  we  pass  to  animals  wliere  the  leading 
'^  combinations  are  different,  the  whole  of  the  resemblance  ceases  at 
'^  once,  and  we  cannot  but  be  conscious  of  the  abruptness  of  the 
*^  transition. 

'^  Whatever  separate  arrangements  may  be  suitable  for  the  two 
''  great  classes  of  animals,  with  and  without  vertebrse,  it  will  be  im- 
**  possible  to  place  at  the  end  of  the  one  series,  and  at  the  commence- 
^  ment  of  the  other,  two  animals  sufficiently  resembling,  to  form  a 
*^  proper  bond  of  connection.''    Introduction  to  Cwoier^s  Lemons  d^Arm- 


Note  (R.)  p.  403. 

Of  fortunate  conjectures  or  hypotheses  concerning  the  laws  of  na« 
ture^  many  additional  examples  might  be  produced  from  the  scientific 
history  of  the  18th  century.  Franklin^s  sagacious  and  confident  an- 
ticipation of  the  identity  of  lightning  and  of  electricity  is  one  of  the 
most  remaricable.  The  various  analogies  previously  remarked  be- 
tween their  respective  phenomena,  had  become,  at  this  period,  so 
striking  to  philosophers,  that  the  decisive  experiment  necessary  to 
complete  the  theory,  was  carried  into  execution,  in  the  course  of  the 
same  month,  on  both  sides  of  the  Atlantic.  In  the  circumstantial 
details  recorded  of  that  made  in  America,  there  is  something  pecu» 


536  KOTSS  AND  ILLUSTRATIONS. 

liarly  interesting.     I  transcribe  them  in  the  words  of  Dr  Priestfey, 
who  assures  us  that  he  received  them  from  the  best  authority. 

*'  After  Franklin  had  published  his  method  of  verifying  his  hy- 
^  potfaesis  concerning  the  sameness  of  electricity  with  the  matter 
"  of  lightning,  he  was  waiting  for  the  erection  of  a  spire  in  Phi- 
'Madelphia  to  carry  his  views  into  execution;  not  imagining  that 
**  a  pointed  rod,  of  a  moderate  height,  could  answer  the  purpose ; 
^*  when  it  occurred  to  him  that,  by  means  of  a  common  kite,  he 
'^  could  have  a  readier  and  better  access  to  the  regions  of  thun- 
^'  der,  than  by  any  spire  whatever.  Preparing,  therefore,  a  large  silk 
*'  handkerchief,  and  two  cross  sticks  of  a  proper  length,. on  which 
'^  to  extend  it,  he  took  the  opportunity  of  the  first  approaching 
*V> thunder- storm  to  take  a  walk  into  a  field,  in  which  there  was  a  shed 
^  convenient  for  his  purpose.  But  dreading  the  ridicule  which  too 
^^  commonly  attends  unsuccessful  attempts  in  science,  he  communis 
V  -oated  his  intetaded  experiment  to  nobody  but  his  son,  who  assisted 
^.r  him  in  raising  the  kite. 

.  **  The  kite  being  raised,  a  considerable  time  elapsed  before  there 
^*  was  any  appearance  of  its  being  electrified.  One  very  promising 
'!,4olpad  had  passed  over  it  without  any  efiect ;,  when,  at  length,  just 
^*  as  he  was  beginning  to  despair  of  his  contrivance,  he  observed  some 
''  loose  threads  of  the  hempen  string  to  stand  erect,  and  to  avoid  one 
**  another,  just  as  if  they  had  been  suspended  on  a  common  conduc- 
^'  tor.  Struck  with  this  promising  appearance,  he  immediately  pre- 
**  sented  his  knuckle  to  the  key,  and  (let  the  reader  judge  of  the  ex- 
'*  quisite  pleasure  he  must  have  felt  at  that  moment)  the  discovery 
"  was  complete.  He  perceived  a  very  evident  electric  spark.  Others 
"  succeeded,  even  before  the  string  was  wet,  so  as  to  put  the  matter 
**  past  all  dispute ;  and  when  the  rain  had  wet  the  string,  he  collected 
"  electric  fire  very  copiously.  This  happened  in  June  J752,  a  month 
"  after  the  electricians  in  France  had  verified,  the  same  theory,  but 
^*  before  he  heard  of  any  thing  they  had  done.** 

Priestley's  History  of  Electricity,  pp.  180.  181.  4to  Ed. 


NOTES  AND  ILLUSTRATIONS.  537 


Note(&)p.  410. 

*'  Natural  knowledge  may  not  unaptly  be  compared  to  a  vegetable, 
"  whether  plant  or  tree,  which  springs  from  a  seed  sowed  in  a  soil 
"  proper,  and  adapted  by  a  skilful  gardener,  for  that  plant.  For  as 
**  the  seed,  by  small  (ibrills  or  roots  it  shoots  out,  receives  from  the 
''  soil  or  earth  a  nourishment  proper  and  adapted  for  ascending  into 
'^  the  body  or  stalk,  to  make  it  grow  in  bulk  and  strength  to  shoot 
'«  upwards,  and  from  thence  to  shoot  forth  branches,  and  from  them 
<<  leaves,  thereby  to  draw  and  receive  out  of  the  air  a  more  refined, 
*^  spirituous,  and  euHvening  juice,  which,  descending  back  into  the 
**  body  or  stock,  increases  its  stature,  bulk,  circumference,  and 
''  strength,  by  new  incirclings,  and  thereby  enables^  it  to  send  forth 
"  more  fibrills  and  greater  roots,  which  afford  greater  and  more  plen- 
''  tiful  supplies  to  the  stock  or  trunk,  and  enables  that  to  exert  and 
'*  shoot  forth  more  branchings,  and  greater  numbers  of  leaves ;  which, 
"  repeating  all  the  effects  and  operations  by  continued  and  constant 
^^  circulations,  at  length  bring  the  plant  to  its  full  stature  and  per- 
"  fection : 

'^  So  natural  knowledge  doth  receive  its  first  informations  from  the 
'^  supplies  afforded  by  select  and  proper  phenomena  of  nature  con- 
"  veyed  by  the  senses ;  these  improve  the  understanding,  and  enable 
^*  it  to  raise  some  branchings  out  into  conclusions,  corollaries,  and 
"maxims;  these  afford  a  nutritive  and  strengthening. power  to.  the 
"  understanding,  and  enable  it  to  put  forth  new  roots  of  inquisition, 
"  trials,  observations,  and  experiments,  and  thereby  to  draw  new  sup* 
"  plies  of  information  :  which  further  strengthening  the  understand- 
^  ing,  enable  it  to  exert  and  produce  new  deductions  and  new  axioms : 
"  These  circulate  and  descend  downwards,  increasing  and  strength- 
"  ening  the  judgment,  and  thereby  enable  it  to  make  more  striking 
"  out  of  roots  of  inquiries  and  experiments,  which  cause  the  like  ef- 
*«  fects  as  before,  but  more  powerfully,  and  so  by  consent  and  con- 
**  tinned  circulations  from  phenomena  to  make  deductions,  and  from 
'^  deductions  to  inquire  phenomena,  it  brings  the  understanding  to  a 
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**  complete  and  perfect  comprehension  of  the  matter  at  first  proposed 
^*  to  be  considered.''    (Hooke's  Posthumous  Works^  p.  553.) 


Note  (T.)  p.  412- 

'*  Aliquando  observationes  et  experimenta  immediate  nobis  exhi- 
*'  lient  principia,  quee  quserimus ;  sed  aliquando  etiam  hypothesa  in 
'*  auxiltum  vocamus,  non  tamen  penitus  arbitrarias,  sed  oonformes  iis 
''  qusB  observantur,  et  quae  supplentes  immediatarum  obseirationum 
<«.  defectum,  viam  investigationi  stemunt^  tanquam  divinantibus  j  ut  si 
^  ea,  quae  ex  ipsis  deducuntur,  inveniamus  re  ipsa,  eadem  retioeamiis^ 
'^  et  progredtamur  ad  nova  consectaria;  secus  vero,  ipsas  ri^ciamus. 
^^  £t  quidem  plerumque  banc  esse  arbitror  methodum  omnium  jqrtissi- 
*'  mafn  in  physica,  quae  saspissime  est.  velut  quflDdam  enudeatio  cpis* 
*^  tola&  aroanis  notis  conscriptasi  ubi  per  attentationem^  et  per  errores 
''  etiam  plurimos  paulatim  et  caute  progrediendo,  ad  veram  ejus  theo- 
'^  riam  devenitur :  cujus  rei  specimen  admodum  luculentum  exhibui 
**  in  mea  dissertatione  de  lumine,  agens  de  rectilinea  luminis  propagar 
*'  tione ;  ac  in  Stayanae  Philosophiae  Tomo  L,  agens  de  generalibus 
^'  proprietatibus  cerporum,  et  de  vi  inertias  in  primis ;  Tomo  vcro  IL 
'^  agens  de  totius  AstronomiaB  constitutione."  Boscovich  de  Solis  ac 
LunsB  Defectibus. 

In  Sprat's  History  of  the  Royal  Society,  a  similar  idea  occurs,  il* 
lustrated  by  an  image  equally  fanciful  and  apposite.  '*  It  is  not  to  be 
*'  questioned,  but  many  inventions  of  great  moment  have  been  brought 
'*  forth  by  authors,  who  begau  upon  suppositions^  which  afterwards 
*^  they  found  to  be  untrue.  And  it  frequently  happens  to  philoso* 
'^  phers,  as  it  did  to  Columbus ;  who  first  believed  the  ckmdi  that 
''  hovered  about  the  Continent  to  be  the  firm  land :  But  this  mis- 
^  take  was  happy ;  for,  by  sailing  towards  them,  he  was  led  to  what 
*'  he  sought ;  so  by  prosecuting  of  nustaken  causes,  with  a  resolution 
'^  of  not  giving  over  the  pursuit,  they  have  been  guided  to  the  truth 
*'  itself." 

[The  work  from  which  this  passage  is  taken  (it  may  be  here  re- 
marked, by  the  way,)  afibrds  complete  evidence  of  die  share  which, 
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in  the  judgment  of  tlie  founders  of  the  Royal  Society,  Bacon  had  in 
giving  a  beginning  to  experimental  pursuits  in  England.  See^  in 
particular^  Section  xvi^] 


Note  (U.)  p.  413. 

With  respect  to  the  application  of  the  method  of  exelusioM  to 
physics,  an  important  logical  remark  is  made  by  Newton,  in  one  of  his 
letters  to  Mr  Oldenburgh.  Obvious  and  trivial  as  it  may  appear  to 
some,  It  has  been  overlooked  by  various  writers  of  great  name ;  and 
therefore  I  think  proper  to  state  it  in  Newton's  own  words. 

*'  In  the  meanwhile,  give  me  leave.  Sir,  to  insinuate^  that  I  cannot 
**  thmk  it  effectual  for  determining  truth,  to  examine  the  several  ways 
^^  by  which  phenomena  may  be  explained,  unle$s  where  there  can  be  a 
^*  perfect  enumeration  of  ail  those  ways.  You  know  the  proper  method 
*^  for  inquiring  after  the  properties  of  things,  is  to  deduce  them  from 
''  experiments.  And  I  told  you,  that  the  theory  which  I  propounded 
^  (concerning  light  and  colours)  was  evinced  to  me,  not  by  inferring, 
^^  it  is  thus,  because  it  is  not  otherwise  ;  that  is,  not  by  deducing  it  only 
''  from  a  confutation  of  contrary  suppositions,  but  by  deriving  it 
^'  from  experiments  conckiding  positively  and  directly;  The:  way, 
'*  therefore,  to  examine  it,  is,  by  considering  whetlier  the  experiments 
<*  which  I  propound,  do  prove  those  parts  of  the  theory  to  which 
**  they  are  applied ;  or  by  prosecuting  other  experiments  which  the 
**  theory  may  suggest  for  its^  examination,"  ftc.  &c.  Horseley's  £di» 
tioE  of  Newton's  Work%  Vol.  IV.  p.  320. 


Note(X.)p.  419» 

^'  If  we  consider  the  infantine  state  of  our  knowledge  concerning 
^'  vision,  light,  and  colours,  about  a  century  ago,  very  great  advance- 
''  ments  will  appear  to  have  been  made  in  this  branch  of  science  ; 
*'  and  yet  a  philosopher  of  the  present  age  has  more  desiderata,  can 
'^  start  more  difficulties  and  propose  more  new  subjects  of  inquiry 
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^^  than  even  Alhazen  or  Lord  Bacon.  The  reason  is,  that  whenever  a 
^^  new  property  of  any  substance  is  discovered,  it  appears  to  have  con- 
'*  nections  with  other  properties,  and  other  things,  of  which  we  could 
'^  have  no  idea  at  all  before,  and  which  are  by  this  means  but  imper- 
'^  fectly  announced  to  us.  Indeed,  every  dcmbt  implies  some  degree 
*^  of  hiawledge ;  and  while  nature  is  a  field  of  such  amazing,  perhaps 
'*  boundless  extent,  it  may  be  expected  that  the  more  knowledge  we 
'^  gain,  the  more  doubts  and  difficulties  we  shall  have ;  but  still,  since 
<<  every  advance  in  knowledge  is  a  real- and  valuable  acquisition  to 
''  mankind,  in  consequence  of  its  enabling  us  to  apply  the  powers  of 
<<  nature  to  render  our  situation  in  life  more  happy,  we  have  reason  to 
^*  rejoice  at  every  new  difficulty  that  is  started,  because  it  informs  n% 
^*  that  more  knowledge,  and  more  advantage  are  yet  unattained,  and 
'^  should  serve  to  quicken  our  diligence  in  the  pursuit  of  them. 
"  Every  desideratum  is  an  imperfect  disawerf.*^  Priestley^s  History  of 
Discoveries  .relating  to  Vision,  Light,  and  Colours,  p.  779.  (Lond. 
1772.) 


Note  (Y.)  p.  434. 

For  the  analogies  between  Galvanism  and  Electricity,  see  UraifS 
EUmentmre  dc  Physique,  par  M.  LAhhk  Hauy,  §.  717.— -The  passage 
concludes  with  the  following  remark,  which  may  be  regarded  as  an  ad- 
ditional proof,  that  even  when  analogical  conjectures  appear  to  depart 
die  most  widely  from  the  evidence  of  experience,  it  is  from  experience 
that  they  derive  their  whole  authority  over  the  belief.  ^^  Partout  le 
'^  fluide  61ectrique  semble  se  multiplier  par  la  diversity  des  pheno- 
'*  menes ;  et  il  nous  avait  tellement  accoutum^s  ^  ses  metamorphoses, 
'*  que  la  nouveaut6  m^me  de  la  forme  sous  laquelle  il  s'ofFrait  dans  le 
*'  Galvanisme  naissant«  semblait  £tre  une  raison  de  plus  pour  le  recon- 
'*  naltre.** 
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Note  (Z.)  p.  447. 

In  that  branch  of  politics  which  relates  to  the  theory  of  Govern* 
ment,  one  source  of  error  (not  unfrcquently  overlooked  by  the  advocates 
for  experience)  arises  from  the  vagueness  of  the  language  in  which 
political  facts  are  necessarily  stated  by  the  most  faithful  and  correct 
historians.  No  better  instance  of  this  can  be  produced  than  the 
terms,  Monarchy,  Aristocracy,  and  Democracy,  commonly  employ- 
ed to  distinguish  different  forms  of  Government  from  each  other. 
These  words,  in  their  strict  philosophical  acceptation,  obviously  de* 
note  not  actual  but  ideal  constitutions,  existing  only  in  the  imagina* 
tion  of  the  political  theorist ;  while,  in  more  popular  discourse,  they 
are  used  to  discriminate,  according  to  their  prevailing  bias  or  spiriti 
the  various  mixed  establishments  exemplified  in  the  history  of  bu« 
man  affairs.  Polybius,  accordingly,  with  his  usual  discernment,  ex- 
presses his  doubts,  under  which  of  the  three  simple  forms  the  consti- 
tution of  Rome,  at  the  period  when  he  had  an  opportunity  of  study^ 
ing  it,  ought  to  be  classed.  "  When  we  contemplate  (he  observes)  the 
**  power  of  the  Consuls,  it  seems  to  be  a  monarchy ;  when  we  attend 
*'  to  the  power  of  the  Senate,  it  seems  to  be  an  aristocracy ;  when  we 
'^  attend  tn  the  power  of  the  People,  we  are  ready  to  pronounce  it  a 
"  democracy  *.** 


*  This  observation  of  Polybius  has  been  very  unjustly  criticised  by  Grotius.  **  Sed  ne- 
**  que  Polybii  hie  utor  auctoritate,  qui  ad  mix  turn  genus  reipublioB  refertRonianam  rem- 
**  pubficam,  quae  illo  tempore,  si  non  aetiones  ipsaSy  sed  Jus  agendi  respiciraus,  mere  fiut 
*^  popularis :  Nam  et  senatus  auctoritas,  quam  ad  optimatum  regimen  refert,  et  consu* 
<<  lum  quos  quasi  reges  fuisse  vult,  subdita  erat  populo.  Idem  de  aliorum  politica  sen* 
<'  bentium  sententiis  dictum  volo^  qui  magis  extemam  speciem  et  quotidianam  adminis* 
<<  trationem,  quam  jus  ipsum  summi  imperii  spectare  congruens  ducunt  suo  instituto.*' 
(De  Jure  Belli  ac  Pacis,  Lib.  I.  Cap.  S.)  The  truth  is,  that  Polybius  is  not  here 
speaking  of  the  theory  of  the  Roman  constitution,  (about  which  there  could  be  no  di- 
versity of  opinion),  but  of  what  common  observers  are  so  apt  to  overlook, — the  actual 
ftate  of  that  constitution^  modified  as  it  was  by  time,  and  chance,  and  experience.-^ 
Among  the  numerous  commentators  on  Grotius,  I  recollect  one  only  (Henry  de  Cocceii] 
who  has  viewed  this  question  in  its  proper  light.  <'  Auctor  inter  eos,  qui  circa  formas  ini- 
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It  is  easy  to  see  how  much  this  scantiness  and  want  of  precision  in 
our  political  vocabulary,  roust  contribute  to  mislead  the  judgments  of 
those  reasoners  who  do  not  analyze  very  accurately  the  notions  annex- 
ed  to  their  words;  and,  at  the  same  time,  what  a  purchase  they  afford 
to  the  sophistry  of  such  writers  as  are  disposed,  in  declamations  ad- 
dressed to  the  multitude,  to  take  an  undue  advantage  of  the  ambi- 
guities of  language. 

Another  source  of  error  which  goes  far  to  invalidate  the  authority 
of  various  political  maxims  supposed  to  be  founded  on  experience^  is 
the  infinite  multiplicity  of  the  seemingly  trifling  and  evanescent 
causes  connected  with  local  manners  and  habits,  which,  in  their  joint 
result,  modify,  and  in  some  cases  counteract  so  powerfully,  the  effects 
of  written  laws  and  of  established  forms.  Of  these  causes  no  verbal 
description  can  convey  an  adequate  idea ;  nor  is  it  always  possible 
even  for  the  most  attentive  and  sagacious  observer,  when  the  facts  are 
before  his  eyes,  to  appreciate  all  their  force: — So  difficult  is  it  to  aeiM 
the  nicer  shades  which  distinguish  the  meanings  of  correspondent 
terms  in  different  languages;  and  to  enter,  at  years  of  maturity,  into 
those  delicate  and  complex  associations,  which,  in  the  mind  of  a  w^ 
educated  native,  are  identified  with  the  indigenous  fiselings  of  na« 
tional  sympathy  and  taste. 

Of  the  truth  of  this  remark  a  striking  illustration  presents  itself  in 
the  mutual  ignorance  of  the  French  and  English  nations  (separated 
from  each  other  by  a  very  narrow  channel,  and,  for  centuries  past,  en- 
joying so  many  opportunities  of  the  most  familiar  intercourse)  with  re- 
spect to  the  real  import  of  the  words  and  phrases  marking  the  analo- 
gous gradations  of  rank  in  the  two  countries.  The  words  gtntUhamme 
zad  gentleman  are  both  derived  from  the  same  etymological  root;  yet 
how  imperfect  a  translation  does  the  one  afford  of  the  other !  and  how 
impossible  to  convey  by  a  definition  all  that  is  implied  in  either! 
Among  French  writers  of  no  inconsiderable  name,  we  meet  with  reason- 


'^  peril  CEdluntur  etiam  Polybium  refert,  qui  rempublicam  Romanam  suis  temporibus 
'^  mixtam  fuiBSe  ait.  At  bene  notanduxn,  Polybium  non  loqui  de  mixtura  statui  sed 
**  administrationii :  forma  enim  reipublicse  erat  mere  popularis,  sed  administratio  di- 
'<  visa  iliit  inter  consules,  senatum,  et  populum.'* 
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ings  which  plainly  shew,  that  they  considered  the  relative  rank  of  the 
members  of  our  two  Houses  of  Parliament,  as  something  similar  to 
what  is  expressed  in  their  own  language  by  the  words  noble  and  rotu- 
rkr ; — while  others,  puzzled  with  the  inexplicable  phenomena  occa- 
sionally arising  from  the  boundless  field  of  ambition  opened  in  this 
fortunate  island  to  every  species  of  industry  and  of  enterprize,  have 
been  led  to  conclude,  that  birth  has,  among  us,  no  other  value  than 
what  it  derives  from  the  privileges  secured  by  the  constitution  to  our 
hereditary  liegislators.  Few  perhaps  but  the  natives  of  Great  Britain 
are  fully  aware^  how  very  remote  from  the  truth  are  both  these  sup- 
positions. 

I  transcribe  the  following  passage  from  an  article  in  ^he  French 
EncyclopediCf  written  by  an  author  of  some  distinction  both  for  ta- 
lents and  learning;  and  which,  it  is  not  impossible,  may  be  quoted  at 
some  future  period  in  the  history  of  the  world,  as  an  authentic  docu- 
ment with  respect  to  the  state  of  English  society  in  the  18th  cen- 
tury. The  writer  had  certainly  much  better  access  to  information 
than  was  enjoyed  by  those  to  whom  we  are  indebted  for  our  experi- 
mental knowledge  of  the  ancient  systems  of  policy. 

^'  £n  Angleterre,  la  loi  des  successions  attribue  aux  4ines  dans  les 

*'  families  nobles  les  biens  immeubles,  k  Texclusion  des  cadets  qui 

^'  n'y  ont  aucone  part.     Ces  cadets  sans  bien  cherchent  k  r6parer  leurs 

^'  pertes  dans  Texercice  du  n^goce,  et  c^est  pour  eux  un  moyen  pres- 

*^  que  sur  de   s'enrichir.    Devenus  riches,  ils  quittent  la  profession, 

^^  ou  m£me  sans  la  quitter,  leurs  enfans  rentrent  dans  tousles  droits  de 

''  la  noblesse  de  leur  famille ;  leurs  aines  prennent  le  titre  de  milord 

^^  si  leur  naissance  et  la  possession  d'une  terre  pairie  le  leur  permet- 

^  tent — II  faut  n^anmoins  remarquer,  que  quelque  fi^re  que  soit  la 

^^  noblesse  Angloise,  lorsque  les  nobles  entrent  en  apprentissage,  qui 

*^  selon  les  r^glemens  doit £trede sept  ans  entiers,  jamais  ilsne  se  couv- 

^^  rent  devant  leurs  maitres,  leur  parlant  et  travaillant  t6te  nue,  quo!- 

'^  que  souvent  le  maitre  soit  roturier  et  de  race  marchande,  et  que  les 

^'  apprentifs  soient  de  la  premiere  noblesse.  ^    Encyclop.   Method. 

Commerce,  Tom«  3.  Article  Noblesse. 
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Note  (AA.)  p.  455. 

^^  Metaphysics  pars  secunda  est  final! um  causarum  inquisitio,  quam 
^*  non  ut  prsetermissani,  sed  ut  male  coliocatam  notamus.  Solent  enim 
^^  inquiri  inter  physica  non  inter  metaphysica.  Quanquam  si  ordinis 
^'  hoc  solum  vitium  esset,  non  mihi  fuerit  tanti.  Ordo  enim  ad  illus- 
'*  trationem  pertinet,  iieque  est  ex  substantia  scientiarum.  At  hasc  or- 
**  dinis  inversio  defectum  insignem  peperit,  et  maximam  philosophise 
^*  induxit  calami tatem.  Tractatio  enim  causarum  finalium  in  physicis, 
'*  inquisitionem  causarum  physicarum  expulit  et  dejecit,  effecitque  ut 
'^  homines  in  istiusmodi  speciosis  et  umbratilibus  causis  acquiescerent, 
**  nee  inquisitionem  causarum  realium,  et  vere  physicarum,  strenue  ur- 
*^  gerent,  ingenti  scientiarum  detrimento.  Etenim  reperio  hoc  factum 
**  esse  non  solum  a  Platone,  qui  in  hoc  littore  semper  anchoram  figit, 
**  verum  etiam  ab  Aristotele,  Galeno,  et  aliis,  qui  saspissime  etiam  ad 
*^  ilia  vada  impingunt.  Etenim  qui  causas  adduxerit  hujusmodi, 
*'  palpebras  cum  pilis  pro  sepi  et  valto  esse^  ad  munimentum  ocularum: 
**  aut  corium  in  ammalibus  Jirmitudinem  esse  ad  pr^peUendas  calores  etJrU 
**  gora :  Aut  ossa  pro  columnis  et  trabibus  a  natura  induct^  quUmsJabrica 
"corporis  inniiatur:  Aut  folia  arbarum  emittiy  quo  fructtis  minus  pati- 
"  antur  h  sole  et  vento:  Aut  nubes  in  sublimi  Jieri,  ut  terram  imbrihus 
'^  irrigent :  Aut  terram  densari  et  solidari^  ut  statio  et  mansio  sit  animali- 
"nm:  et  alia  similia:  Is  in  metaphysicis  non  male  ista  aliegarit;  in 
"  pbysicis  autem  nequaquam.  Imo,  quod^coepinnis  dicere,  hujusmodi 
'^  sermonum  discursus  (instar  remorarum,  uti  fingunt,  navibus  adhae- 
**  rentium)  scientiarum  quasi  velificationem  et  progressum  retarda- 
**  runt,  ne  cursum  suum  tenerent,  et  ulterius  progrcderentur :  et  jam- 
•*  pridem  efFecerunt,  ut  physicarum  causarum  inquisitio  neglecta  de- 
*'  ficcret,  ac  silentio  praeteriretur.  Quapropter  philosophia  naturalis 
"  Democriti,  et  aliorum,  qui  Deum  et  mentem  k  fabrica  rerum  amove- 
**  runt ;  et  structuram  universi  infinitis  naturae  praelusionibus  et  ten- 
*'  tamentis  (quas  uno  x\om\x\t  fatum  aut  Jortunam  vocabant)  attribue- 
"  runt;  et  rerum  particularium  causas,  materiae  necessitati,  sine  in- 
•Mermixtione  causarum  finalium,  assignarunt ;  nobis  videtur,  qua- 
"  tenus  ad  causas  physicas^  multo  solidior  fuisse,  et  altius  in  Naturam 
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**  penetrasse,  quam  ilia  Aristotelis,  et  Platonis :  ''Hanc  unicam  ob 
*^  causam,  quod  illi  in  causis  finalibus  nunquam  operand  triverunt;  hi 
*^  autem  eas  perpetuo  inculcarunt.  Atque  magis  in  hac  parte  accusan- 
'*  dus  Aristoteles  quam  Plato :  quandoquidem  fontem  causarum  fina- 
**  Hum,  Deum  scilicet,  omiserit,  et  naturam  pro  Deo  substituerit, 
'^  causasque  ipsas  finales,  potius  ut  logics  amator  quam  theologias, 
**  amplexus  sit.  Neque  haec  eo  dicimus,  quod  causse  illse  finales 
**  verse  non  sint,  et  inquisitione  admodum  dignas  in  speculationibus 
'^  noetaphysicas,  sed  quia  dum  in  physicarum  causarum  possessiones 
'^  excurrunt  et  irruunt,  misere  eam  provinciam  depopulantur  et  vas- 
^  taut**    De  Augm.  Scient  Lib.  Ill,  Cap.  4. 


Note  (BB.)  p.  467- 

Among  the  earliest  opponents  of  Des  Cartes'  doctrine  concerning 
Final  Causes,  was  Gassendi;  a  circumstance  which  I  remark  witli 
peculiar  pleasure,  as  he  has  been  so  unjustly  represented  by  Cudworth 
and  others,  as  a  partisan,  not  only  of  the  physical,  but  of  the  atheist- 
ical  opinions  of  the  Epicurean  school.  For  this  charge  I  do  not  see 
that  they  had  the  slightest  pretence  to  urge,  but  that,  in  common 
^th  Bacon,  he  justly  considered  the  physical  theories  of  Epicurus 
and  Democritus  as  more  analogous  to  the  experimental  inquiries  of 
the  modems,  than  the  logical  subtilties  of  Aristotle  and  of  the  school* 
men.  The  following  passage  is  transcribed  in  Gassendi's  own  words, 
from  his  Objections  to  the  Meditations  of  Des  Cartes. 

^'  Quod  autem  k  physica  consideratiane  rejicis  usum  causarum  Jina-' 
"  liumj  alia  fortassis  occasione  potuisses  recte  facere :  at  de  Deo  cjim 
"  agitur  verendum  profect^,  ne  praecipuum  argumentum  rejicias,  quo 
<^  divina  sapientia,  providentia,  potentia,  atque  ade^  existentia,  lumine 
^'  naturae  stabiliri  potest.  Quippe  ut  mundum  universum,  ut  coelum 
*'  et  alias  ejus  et  praecipuas  partes  prasteream,  undenam,  aut  quomodo 
*^  meliJls  argumentare  valeas,  qukm  ex  usu  partium  in  plantis,  in  ani- 
*^  malibu3,  in  hominibus,  in  te  ipso  (aut  corpore  tuo)  qui  similitudi 
^*  nem  Dei  geris  ?  Videmus  profect^  magnos  quosque  viros  ex  spe- 
^'  culatione  anatomica  corporis  humani  non  assurgere  mod6  ad  Dei 

3  z 
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^  notkiarm,  sed  kymaum  qtocpie  ^si  canere,  qu6d  omnci  pirteii  itei 
*  conformaTeriti  ^ollcKuveritque  ad  usus,  ut  ait  omniao  iprqpter  4eler« 
^tiaia  atque  provideBtbm  iaeompanbHem  commeadandm."  01>- 
jeetiotm  QKintae  in  Mcditatiooem  iV.  Ik  Ver^o  et  Fek^ 

i  do  mM  know  if  at  has  been  hitiierto  temavked^  ^tlwt  <StiS9midi  -la 
.me  of ite  fimt .modem  wriAfia,  b^-wtmn  itbe  folio vkf:  mi^Mia,  ap  ofr 
iten  irepeatted  by  kiter  ^ystologiata,  was  distinctly  staikad^*  **  Umt  tx 
**^xmfannatHme  pattium  cmpmng  humam^  scm^eetums  Anumsm  ml/wtc- 
^  tkmts  mere  MsUmmbs.^  Itntfrn  from  a  preotpttate  apyibeaiticm  al*  this 
maxioi,  that  he  was  Jed  to  ooacbide,  that  man  was  i^riginal^  ttei^ed 
to  feed  on  vegetables  adoae ;  a  .propositiani  wfaiob  rgikv^  (Dccs^iiai  te 
several  memoirs  by  Dr  -Wallis  and  Dr  Tyson,  in  the  Philosophical 
Transactions  of  the  Royal  Society  of  London. 


«rote<OC.)p.^4W. 

"Fbe  theories  df  ffunie,  ef  ^^ey^  taad  af  Kikxiwin,  iM>ar  liiibnaitiy 
'Ipocn^ef  they  may  have  %ared  ia  the  imagiaatioM  of  thdr  autbooi^ 
^re  all  equally -liable  to  the  ^fundamen  tod  xibjactionB  stated  in  the  text. 
The  same  objections  4ffe  applicable  to  the  geuerous/aad  icaptivatiag, 
•btft  not  always  unexoepttonabie  morality  wculcated  (in  4he  orritiugs 
^f -Dr  4iu«chemn.->^The  system,  jndeed,  of  4}bis  last  cfdiHoeopher,  imay 
'  be  justly  regarded  a«  the  parent  atock  on  which  the  speculations  lOf 
lAie  others  have  been  succe/«ively  grafted. 

Mr  Hume  entered  on  his  Inquiries  concerning  Morals,  aft  a  period 
^hen  Dr  Hutcheson  s  literary  name  was  unrivalled  in  Scotland.  The 
«;b8tract  principles  on  which  his  doctrines  are  founded,  differ  widely 
dfrom  those  of  his  predecessor,  and  are  unfolded  with  far  greater  inge- 
nuity, precision,  and  elegance.  In  various  instances,  however,  he 
treads  very  closely  in  Ur  Hutcheson's  footsteps;  and, in  the  final  re- 
sult of  his  reasonings,  he  coincides  with  him  exactly.  According  to 
both  writers,  a  regard  to  general  expediency  affords  the  only  iuniver- 
sal  canon  for  the  regulation  of  our  conduct. 

It  is  a  curious  circumstance  in  the  History  of  Ethics,  that  the 
same  practical  rule  of  liie,  to  which  Dr  Hutcheson  was  ao  naturally 

4J 
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and  dir90tljr  led  by.  bis.  cardinal  virtue  of  disioterested  benevolence, 
has  been  inferred  by  Dr  Paley  from  a  theory  which  resolves  n^ral 
obligation  entirely  into  prudential  calculations  of  individual  advan- 
.tage.  For  the  very  circuitous,  and  (in  my  opinion)  yery  illogical  ar« 
gument,  wheveby  he  has  attempted  to  connect  his  conclusion  with  hia 
premises,  I  must  refer  to  his  work  *• 

The  political  justice  of  Mr  Godwin  is  but  a  new  name  for  the  prin- 
ciple of  general  expediency  or  utility.  **  The  term  justice  (he  ob« 
^  serves)  may  be  assumed  as  a  general  appellation  for  all  moral  duty. 
^*«^That  this  appellation  (lie  continues)  is  sufficiently  expressive  of 
^  thci  subject^  will  appear,  if  we  consider  for  a  moment,  mercy,  grati- 
^4ud{!^  lemperante^'Or  any  of  those  duties  which,  in  looser  speaJking, 
**  are  contradistinguished  from  justice.  Why  should  I  patdon  this 
**  criminal,  renumerate  this  favour,  abstain  from  this  indulgence?  If 
<Mt  partake  of  the  nature  of  momlity,  it  must  be  either  right  or 
^wmttgi  just  or  unjust  it  must  tend  to  tha  benefit  of  the  indb 
^  viduiil,  either  Without  enireaching  upod,  or  with  actual  advAit? 
^  tage  to  the  tnass  of  indi^duals.  £ither  way^  it  benefits  the  whole* 
^  because  ihdivtduats  are  parts  of  the  whole.  Therefore  to  do  it  19 
^  just,  and  to  fbtbear  it  is  unjust.  If  justice  have  any  meaning;  it  ia 
^  just  that  I  should  eontribute  every  thing  ia  my  power  to  the  betut^ 
*'  fit  of  the  whole."    (Polit  Justice,  Vol.  L  j^.  80,  81.) 

It  is  manifest,  that,  in  the  foregoing  extract,  the  duty  of  justice  is 
siipposed  to  coincide  exactly  as  a  rule  of  conduct  with  the  aftection 
of  bemooknce;  whereas,  according  to  the  comnum  use  of  words,  jus* 
tice  means  that  particular  branch  of  virtue  which  leads  us  to  respect 
the  rights  of  othere;  a  branch  of  virtue  remarkably  distinguished 
from  all  others  by  this,  that  the  observance  of  it  may  be  extorted  by 
force ;  the  violation  of  it  exposing  the  offender  to  resentment,  to  in- 


*  Principles  of  Moral  and  Political  Philosophy,  Book  ii.  Chap.  1,  2>  3,  4,  5,  6. 

The  theory  of  Dr  Paley  has  been  very  ably  examined  by  Mr  Gisborne,  in  a  treatise 
entitled,  The  Principles  of  Moral  Philoso|)hy  investigated,  and  briefly  applied  to  the 
Constitution  of  Civil  Society.  (London  1790.)  The  objections  to  it  there  stated  ap- 
pear to  me  qoite  niMmsirerable ;  and  they  possess  the  additional  merit  of  being  urged 
iwWl  aH  tlie  itefefenoe  sd  jwtly  due  t»  Dr  Paley 's  character  and  talents. 
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dignation,  and  to  punishment.     In  Mr  Godwin's  language,  the  word 
justice  must  either  be  understood  to  be  synonymous  with  general 
beneooknce^  or — assuming  the  existence  of  such  an  afFectioii — to  ex- 
press the  moral  Jitfiess  of  yielding,  upon  all  occasions,  to  its  sugges-. 
tions.     '^  It  is  just  (says  Mr  Godwin)  that  I  should  contribute  every 
"  thing  in  my  power  to  the  benefit  of  the  whole,— My  benefactor 
'^  ought  to  be  esteemed,  not  because  he  bestowed  a  benefit  upon  me^ 
^'  but  because  he  bestowed  it  upon  a  human  being,     iiis  desert  will 
*'  be  in  exact  proportion  to  the  degree  in  which  the  human  being  was 
"  worthy  of  the  distinction  conferred.     Thus,  every  view  of  the  sub- 
'^  ject  brings  us  back  to  the  consideration  of  my  neighbours  moral 
''  worth,  and  his  importance  to  the  general  weal,  as  the  only  standard 
^*  to  determine  the  treatment  to  which  he  is  entitled.     Gratitude 
*'  therefore,  a  principle  which  has  so  often  been  the  theme  of  the 
*'  moralist  and  the  poet,  is  no  part  either  oi  justice  or  virtue."    (Ibid, 
p.  84.)    The  words  Jm/  zad  justice  can,  in  these  sentences,  mean  iio» 
thing  distinct  from  morally  j£/  or  reasonable;  so  that  the  import  of 
the  doctrine  amounts  merely  to  the  following  proposition,  That  it  is 
reasonable  or  right,  that  the  private  benevolent  alBfections  should,  up* 
on  all  occasions,  yield  to  the  more  comprehensive ; — which  is  pre- 
cisely the  system  of  Hutcheson  disguised  under  a  different  and  much 
more  exceptionable  phraseology. 

This  abuse  of  words  is  not  without  its  effect  in  concealing  from 
careless  readers  the  fallaciousness  of  some  of  the  author's  subse- 
quent arguments ;  for  although  the  idea  he  professes  to  conyey  by 
the  term  justice^  be  essentially  different  from  that  commonly  annexed 
to  it,  yet  he  scruples  not  to  avail  himself,  for  his  own  purpose,  of  the 
received  maxims  which  apply  to  it  in  its  ordinary  acceptation.  In 
discussing,  for  example,  the  validity  of  promises,  he  reasons  thus. 
"  I  have  promised  to  do  something  just  and  right. — ^This  certainly 
"  I  ought  to  perform.  Why  ?  Not  because  I  promised,  but  because 
^^  justice  prescribes  it  I  have  promised  to  bestow  a  sum  of  money 
*•  upon  some  good  and  respectable  purpose.  In  the  interval  between 
'*  the  promise  and  my  fulfilling  it,  a  greater  and  nobler  purpose  offers 
*'  itself,  which  calls  with  an  imperious  voice  for  my  co-operation. 
"Which  ought  1  to  prefer?     That  which  best  deserves  my  pre- 
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'^  ference«  A  promise  can  make  no  alteration  in  the  case.  I  ought 
•*  to  be  guided  by  the  intrinsic  merit  of  the  objects,  and  not  by  any 
^<  external  and  foreign  consideration.  No  engagements  of  mine  can 
chmis^e  their  intrinsic  claims. — If  every  shilling  of  our  property, 
every  hour  of  our  time,  and  every  faculty  of  our  mind,  have  already 
received  their  destination  from  the  principles  of  immutable  justice, 
^^  promises  have  no  department  left  upon  which  for  them  to  decide. 
^*  Justice^  it  appears  therefore,  ought  to  be  done,  wiiether  we  have 
"  promised  it  or  not."    (Ibid.  p.  151.) 

It  is  quite  evident,  that,  in  this  passage,  the  paramount  suprem<icy 
indisputably  belonging  U)  justice  m  its  usual  and  legitimate  sen^e,  is 
ascribed  to  it  when  employed  as  synonymous  with  benevolence ;  and 
of  consequence,  that  the  tendency  of  the  new  system,  instead  of 
extending  the  province  i\i justice^  properly  so  called,  is  to  set  its  au- 
thority entirely  aside,  wherever  it  interferes  with  views  of  utility.  In 
this  respect,  it  exhibits  a  complete  contrast  to  ail  the  maxims  hither- 
to recognized  among  moralists.  The  rules  of  justice  are  happily  com- 
pared by  Mr  Smith,  to  the  strict  and  indispensable  rules  of  grammar; 
those  of  benevolence  to  the  more  loose  and  general  descriptions  of 
what  constitutes  the  sublime  and  beautiful  in  writing  that  we  meet 
with  ia  the  works  of  critics.  According  to  Mr  Godwin,  the  reverse 
of  this  comparison  is  agreeable  to  truth ;  while,  at  the  same  time,  by 
a  dexterous  change  iu  the  meaning  of  terms,  he  assumes  the  appear- 
ance of  combating  for  the  very  cause  which  he  labours  to  betray. 

Of  the  latitude  with  which  the  word  justice  had  been  previously 
used  by  many  ethical  writers,  a  copious  and  choice  collection  of  in- 
stances may  be  found  in  the  learned  and  philosophical  notes  subjoin- 
ed by  Dx  Parr  to  his  Spital  Sermon.  (London  1801.)  '^  By  none  jpf 
*'  the  ancient  philosophers,  however,  (as  he  has  well  observed,)  is  jus- 
te tice  set  in  opposition  to  any  other  social  duty  ;  nor  did  they  employ 
^*  the  colossal  weigiit  of  the  term  in  crushing  the  other  moral  excel- 
*^  lencies,  which  were  equally  considered  as  pillars  in  the  temple  of 
"  virtue.*'  pp.  l£8,  29,  30,  31.* 


*  Having  mentioned  the  name  of  this  eminent  person,  I  eagerly  embrace  the  op« 
fijOrtunity  of  acknowledging  the  instruction  I  have  received,  not  only  from  his  various 
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Note  (DD.)  p.  485. 

As  (hfeinstin  purpose  of  this  section  is  iky  c6rtihit  itit  fogiefti  dck>^ 
trtne  which  would  excliitfe  tttfe  inytit'igiLtmt  trf  FittaF  GftiiM9  from' 
natural  philosophy,  I  M\^e  iibt  Uiought  it  iiWCishty  to  Hke  n^Aiitt  of 
th^  sceptical  objectibris  to  ifit  Ifhedlogica!  niftri^ibefc  (!Btt\M9h\y  de- 
duced from  it  The  ^ODsicfei^tioti  of  these  properly  bitflong^  ti»  ^ome 
inquiries  which  I  destine  for  the  subject  of  a  sepanttie  Essay.  Oii 
ohe  of  them  alone  t  s%aU  ofB^  it  prescfnt  a  few  brief  retilafpk»>  cm  te- 
cburit  of  the  peculiar  i^tresir  Md  npon  it  Ml  Mr  HttttM'*  RmHuftnMiii 
riialogues. 

''  Wheii  two  jjef^iei  of  objects  (s«^s  Fhilis^)  haT«  alwttyd  been  ob^ 
"  sierved  to  be  conjoined  together,  I  can  fii/er,  by  custom,  the  e^iM^ 
**  encis  of  due  whei-evet  1  ^ee  the  ekntence  of  the  other  ?  jEmd  tbfe  I 
'^  call  an  irgufhebt  from  experieiice.  Bbt  ha\^  this  argififiient  ettk* 
'^  have  pifide,  ^hete  the  object?,  as  in  the  pttf^nt  case^  aremigle,  id^ 
*'  dividual,  without  paralleli  oi  specific  resettlbtoface^  May  be  drfiictile 
''  to  explain.  Atid  will  atiy  man  tell  me,  trith  a  serious  coutttenance, 
''  that  an  orderly  universe  muikt  arise  from  sonle  thought  and  aft,  lik<ft 
'^tlbe  huiiiari,  because  ^e  have  e*periencc  of  it?  Tt>  asceitaift  thi* 
«'  reasoning,  it  were  t-eciUl^ite  thkt  We  had  experience  of  the  origih 
"  of  woridis ;  and  it  is  not  sufficient  surely,  that  We  have  seen  ship^ 
**  and  cities  arise  from  huitian  Art  ahd  contrivance. — Can  you  pretend 
'*  to  shew  any  similarity  between  the  fabric  of  a  house,  and  the  gene- 
"  ration  of  the  universe  ?  Have  you  ever  seen  Nature  in  any  such 
**  situation  as  resembles  the  first  arrangement  of  the  elements  ^  Have 
"  worlds  ever  been  formed  under  your  eye;  and  have  you  had  leisure 


publications,  but  from  the  private  literary  commanicatioDS  with  which  he  has  repeated* 
ly  favoured  me*  Fropi  one  of  these  (containing  animadversions  on  some  passages  in 
my  Essay  on  the  Sublime,)  I  entertain  hopes  of  being  permitted  to  make  a  few  ex- 
tracts  in  a  future  edition  of  that  perforniuncc.  By  his  candid  and  liberal  strictures,  I 
have  felt  myself  highly  hoiiourfed ;  and  should  be  proud  to  record,  in  his  own  words, 
the  corrections  he  has  suggested  of  certain  critical  and  philological  judgments  which, 
it  if  faigbiy  probable^  I  may  have  too  lightly  hazarded. 


."  jto  x)hsery:e  the  whole  jirogress, of  fthe  pUeAoj^iepoq,  fwtn  Jtbc  fir^t  ap* 
''  pearance  of  order  to  its  final  consummation  ?  If  you  have,  t^en 
"  ^Up  yoi^r  e*:perie»Qe;  and  ;<JeJiv;cr  yo^ir  theory,'' 

JUjx^  cel^ktrftted  argument  appe^c^  to  jqtxe  to  he  little  jnore  than  an 
fimpIijSigatLQQ  of  t^bat  whic^  J^Lenopboip  puts  into  the  mouth  of  Aristo* 
»^emu9^  in  Iiis  coiiv,er9^ioq  with  Socrates^  coQcerning  the  .existence 
of  the  Deity.  **  I  behold  (says  he)  oQ^e  of  those  goveri\ors  of  the 
^^  lyotld,  whom  you  ^peiak  qf ;  ^yhere^  heie^  I  s^e  artisit$  actu^ly 
"employed  in  the  Bxecution  of .t|;ieir  respective  works/'— The  repljjr 
of  Sqccates,  too,  is  in  aM^stance  the  sai^e  with  what  has  bqen  since 
letorted  on  Phiio.9  bj^  3ome  Qf  Mr  ^^me's  oppooofikts.  "  Neither» 
*<  yet,  AristodeojLUSj^ee^t  thou  thy  90ul,  which,  however,  most  assu- 
*' jtseijUy^govexi^  thy  body,;-rrAUhpugh  it  ,may  well  aeemj  by  thy  man* 
.*'  fker  of  ta^kjlQg^  that  it  ^s  dame  and  not  re^ason  which  governs  thee.'' 

W^t^ex  additional  plau^^ibility  Philo  may  have  Iqnt  to  the  argu* 
i]D^nt  ,of  Ari,stoc}temu99  is  .dexivqd  jDro^  the  authority  of  tha.t  much 
.fdbus^  iQ^^i^i  ;Of  ,the  iaduQti^e  ipgic»,th^t  *VaU  our  knowledge  is 
>*  ^nAvrely  4€^iv,afl  ^nfi  experience/'     It  is  curious^  that  Soctftt^ 
^bquhi  ha^ve  ctoucbed  >¥ith  .such  precision  on  one  o^*  the  ipost  import* 
imp  jei^eptiq^  ;with  ^which  .this  4V.?^xim  ff^iXAt  be  received*      Our 
,)ipawledge  |Of  ,o^r  oi!Kn.ex,istei;ice  as  sentient  .and  intelligent  beings^  is 
Iffls  I  foroQL^ly  endeayovixed  to  shew)  ^Qt  ^n  inference  from  expe- 
rience, but  a  fundamental  law  of  human  belief.     All  that  experience 
can  teach  me  of  my  internaK  frame,  amounts  to  a  knowledge  of  the 
-vflfious  mental  operations  whereof  I  am  conscious ;  but  what  light 
-does  experience  throw  on  the  origin  of  my  notions  of  personality  and 
identity  ?  Is  it  from  having  ohs€;ryed  a  constant  conjunction  betweea 
^^onsatiq^s . and  sentieatbeijiigs;  thoughts  and  thinking  beings  ;  voli* 
;tiQUs  m^  ^Qtixe  beings  ;  that  I  infer  the  existence  qf  that  individual 
>  and  pefmanent  i»itti/>  to  .which  all  the  phenomena  of  my  conscious*^ 
ness  belong  ?    -Our  conviction  that  other  men  are,  like  ourselves,  pos- 
sessed of  thought  and  reason;  together  with    all  the  judgments  we 
.pronounce  on  their  intellectual  and  moral  characters,  cannot  (as  is 
still  more  evident)  be  resolved  into  an  experimental  perception  of 
.ihe  coi^unotion  of  different  .objects  or  events.     They  are  inferences  of 
design  from  its  sensible  effects,  exactly  analogous  to  those  which,  in 
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the  instance  of  the  universe,  Philo  would  reject  as  illusions  of  the 
fancy  ♦. 

But  leaving  for  future  consideration  these  abstract  topics,  let  us, 
for  a  moment,  attend  to  the  scope  and  amount  of  Philo's  reasoning. 
— To  those  who  examine  it  with  attention  it  must  appear  obvious, 
that,  if  it  proves  any  thing,  it  leads  'to  this  general  conclusion.  That 
it  would  be  perfectly  impossible  for  the  Deity,  if  he  did  exist,  to  ex- 
hibit to  Man  any  satisfactory  evidence  oi  design  by  the  order  and  per- 
fection of  his  works.  That  every  thing  we  see  is  consistent  with  the 
supposition  of  itsbcfing  produced  by  an  intelligent  author,  Philo  him- 
self has  explicitly  acknowledged  in  these  remarkable  words  :  ^*  Sup- 
^*  posing  there  were  a  God,  who  did  not  discover  himself  immediately 
**  to  our  senses  ;  would  it  be  possible  for  him  to  give  stronger  proofs  of 
*^  his  existence,  than  what  appear  on  the  whole  face  of  nature  ?  What, 
*^  indeed,  could  such  a  Divine  Being  do,  but  copy  the  present  eco- 
*^  nomy  of  things  ; — render  maqy  of  his  artifices  so  plain,  that  no  stu- 
*^  pidity  could  mistake  them  ; — afford  glimpses  of  still  greater  arti- 
^*  fices,  which  demonstrate  his  prodigious  superiority  above  our  nar- 
^  row  apprehensions ; — and  conceal  altogether  a  great  many  from 
**  such  imperfect  creatures  P*^ — ^The  sceptical  reasonings  of  Philo, 
therefore,  do  not,  like  those  of  the  ancient  Epicureans,  hinge,  in  the 
least,  on  alleged  disorders  and  imperfections  in  the  universe,  but  en- 


•  This  last  consideration  is  ably  stated  by  Dr  Reid*  (See  Essays  on  the  Intelleo« 
tual  Powers,  pp.  681,  />S2.  4to  Ed.)  The  result  of  his  argument  is,  that  «<  according 
<*  to  Philo's  reasoning,  we  can  have  no  evidence  of  mind  or  design  in  any  of  our  fellow- 
*<  men.*' — At  a  considerably  earlier  j^eriod,  Buffier  had  fallen  into  the  same  train  of 
thmking.  Among  the  judgments  wliich  he  refers  to  common  sense^  he  assigns  the  first 
place  to  the  two  following.  **  I.  n  y  a  d^autres  ttreSf  H  d^autrts  hommes  que  moi  au 
**  monde.  2,  Ilya  dans  eux  qudque  chose  qui  s^appelle  vSritSf  st^^esu^  prudence ^"^  Sec.  &c 
(Cours  de  Sciences,  p.  566.  Paris,  1732.)  I  have  already  objected  to  the  application 
of  thorphrase  common  sense,  to  such  judgments  as  these ;  but  this  defect  in  point  of  ex- 
pression does  not  detract  from  the  sagacity  of  the  author  in  perceiving,  that  in  the  con- 
clusions we  form  .concerning  the  inihds  and  characters  of  our  fdlow-creatures,  (as  weU 
as  in  the  inferences  drawn  concerning  the  invisible  things  qf  God  from  the  things  tohich 
are  made),  there  is  a  perception  of  the  understanding  impliedt  for  which  neither  reasot^ 
•ing  nor  experience  is  sufficient  to  account. 
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tiiely  on  the  impoMibility,  in  a  case  to  which  experience  furnishes 
nothing  parallel  <Mr  analogous,  of  rendering  inteUigenoe  and  design 
manifest  to  our  faculties  by  their  sensible  effects^ — In  thus  shifting 
his  ground  from  that  occupied  by  his  predecessors,  Phiio  seems  to 
me  to  have  abandoned  the  only  post  from  which  it  was  of  much  im- 
portance for  his  adversaries  to  dislodge  him.  The  logical  subtil  ties, 
formerly  quoted  about  experience  and  belief,  (even  supposing  them 
to  remain  unanswered),  are  but  little  calculated  to  shake  the  autho- 
rity of  principles,  on  which  we  are  every  moment  forced  to  judge  and 
to  act,  by  the  exigencies  of  life.  For  this  change  in  the  tactics  of  mo- 
dern sceptics,  we  are  evidently,  in  a  ^eat  measure,  if  not  whoUy^  ia^ 
debted  to  the  lustre  thrown  on  the  order  of  nature,  by  the  physical 
researches  of  the  two  last  centuries. 

Another  concession  extorted  from  Philo  by  the  discoveries  of  mo- 
dem science  is  still  more  important.  I  need  not  point  out  its  coin- 
cidence with  some  remarks  in  the  first  part  of  this  teotion,  on  the  an* 
conscious  deference  often  paid  to  final  causes  by  those  inquirers  who 
reject  them  in  theory  ; — a  coincidence  which  had  totally  escaped  mj 
recollection  when  these  remarks  were  written.  I  quote  it  hem,  chieit 
ly  as  a  pleasing  and  encouraging  confirmation  of  the  memorable  pre- 
diction with  which  Newton  concludes  his  Optical  Queries ;  that  '^  if 
'*  Natural  Philosophy,  in  all  its  parts,  by  pursuing  the  inductive  me* 
<*  thod,  shall  at  length  be  perfected,  the  bounds  oi  Moral  Philosophy 
"  will  be  enlarged  also/' 

"  A  purpose,  an  intention,  a  design,  (says  Philo)  strikes  everywhere 
**  the  most  careless,  the  most  stupid  thinker  ;  and  no  man  can  be  so 
"  hardened  in  absurd  systems,  as  at  all  times  to  reject  it.  That  Nature 
*'  does  nothing  in  vain^  is  a  maxim  established  in  all  the  schools,  mere- 
"  ly  from  the  contemplation  of  the  works  of  Nature,  without  any  reli- 
^'  gious  purpose  ;  and  from  a  firm  conviction  of  its  truth,  an  anato* 
**  mist,  who  had  observed  a  new  organ  or  canal,  would  never  be  satis- 
"  fied  till  he  had  also  discovered  its  use  and  intention.  One  great 
"  foundation  of  the  Copernican  system  is  the  maxim,  That  Nature 
"  acts  by  the  simplest  methodSy  and  chooses  the  most  proper  means  to  any 
''  end;  and  astronomers  often,  without  thinking  of  it,  lay  this  strong 
**  foundation  of  piety  and  religion.     The  same  thing  is  observable  in 

4  A 
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**  Other  parts  of  philosophy :  And  thus  all  the  sciences  lead  us  almost 
^*  insensibly  to  acknowledge  a  first  intelligent  author ;  and  their  au* 
*'  thority  is  often  so  much  the  greater,  as  they  do  not  directly  profete 
'« that  intention."* 


♦  P.  lOS. 


Since  this  sheet  was  cast  off,  I  have  been  informed,  from  the  best 
authority,  that  the  conversation  here  alluded  to,  which  I  had  under* 
stood  to  have  taken  place  between  Lord  Chief  Justice  Mansfield^ 
and  the  late  Sir  Basil  Keith,  really  passed  between  his  Lordship  and 
another  very  distinguished  officer,  the  late  gallant  and  accomplished 
Sir  Archibald  CampbelL  I  have  not,  however,  thought  it  worth 
while,  in  consequence  of  a  mistake  which  does  not  affect  the  sub- 
stance of  the  anecdote,  to  cancel  the  leaf; — more  especially^  as  there 
is  at  least  a  possibility  that  the  same  advice  may  have  been  given  on 
more  than  one  occasion* 
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